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(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1 st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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7c/2&mm i 3 2 £«t 

ti. mi 1 3 3i:jg2fflffl»*iaKl 

m 2mm^mm 1 3 7 1 «t & 2o©^ufeaii«^ 
ass 1 5=-^ ?ijs^gp 23 2Ci!)f lf-i- mzm.m 

40 [ 0 0 4 4 ] CdT-g(s(s^4E2 0©^ hM$:ffi 
OTSfcBJit-So ^^^^S^5 lO4PSK0If|f 
«tC»-^#^ 1S(&«2 3T-§fs£n<i-?<±, * bfesl 
M^ J ^y'^X*s^:<^V^aS9^3^WT-tiE12 0© 1 5 
1 ~ 1 5 4©4-o©{s^T**-y-S. 

[0045] bA-b, ni&te.fcm&<p(D ; 4 zt&mm 

{i-^^©iiH©fcs— ^©KHic^-rso m^&-frt> 
gin & t mom^ti tmmx-%te<-te2>tzv>^7-i>- 

50 T-t^<%So «JB*<t : ©»&7?t»»«$ixfci7-U 
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£©ffiJi&2 AnotfemirZ. 4PSK©Pg^3: 

mAiKDrnm^fc 1 5 1 #m 2 0 © 1 0 - a R1 1 ^ 
A R os 1 0 - b»» 1 ^ A* 0 <D$m-em-rm 1 1 
5 5fcAS<k? tfe^^^^A$is^-rti«, &fctiS& 

ftf£©^f£ffi£ i-o^S^, SSeUi*SfeS-^a± 

Hie<g^©tB«tt» i &mm 2 3 © 4 p s Kmi&^mm 

fjfi*Axoi:««-ri)c ;©IJ:ia!)7>Tt2 2©4i 
©^16 QAM, 6 4QAMSSft5«6»13i 

«2 3 £g£-rsc iih^s. c©t 

&1I25 (a) <D£olzmmm,lV {tz/A + titc/ 
2 ) o^Siofili: 8 ooe^jSSii biifg-rn 
a, 4jBfls*ssc«t 5aa26«*«5feT*s. 025 

(b) CDJ;5fcn7r/8©^«©ffi«fii±K: 1 6-^©{i 
^*ffi«*-fttt*3£Stf?£|5]B&l 31tl 6Mfg^S 20 

SfcUPSKSl 6QAMSEWM^®«iS«*«SKS 
ST-?I.„ Iffli^Ai/ (A1 + A2) = tan (tt/ 
8) h&S.fc-5 fciJUS* 1 ©M^^^ L^fr^xK 
<k^„ CICT*QPSK{f-^5:S:{s1-i»«^^#xT^ 

s„ m2(omwm<Dm^i^&.m.^m/M's.mm& kdx 

0 CetMltt (018) ©Q P S KffOgfM 
■t AM^osatllt 6 ^ k fef S 5. d©»^SS 

1 3©^^(4«teasu 1 3 8 t±{s*.&©{4® 

*i«B^4»b<H:(4«365©^*PM, AM^ct^t 30 
So •tbT2HS«^*>e.SB15 r -^5iJi:a««^lB* 

[0 0 4 6] Jfefci£<g«. 1CHDBI9 ©^* h- ;U0£ffi 
^TCCfifilOl 6PSK©HsIf4IB^tl, 
^H9©<t^{c{f-§-,^8 3©7k5F-<^ b;i/*[Sl©ffi*SA 
1*01 8©7-*^^;i/^{s^5 l©4PSK»fg£{~tB 

*A T oi:!5*^<t?>. nt, ei 9 <Dm i mm>m*% 

jS8 3, 8 4, 85, 86 ©<a^tt*M*-C 1 4 P 

«2 3fflttl^ C©4^©ffMi2 0fflf 40 

hWfflf l#SiJS^CA5. ft-3t, SB1S(B 
12 3ii09©fM8 3, 8 4, 8 5, 8 6©<Airtt 
£§{f Ltfei2 0©«^ 1 5 1 fcflBfU (11) 

^s^*— ^^d©^^ a^d>j M-an-rso c©^— 

* l±H 8 1 5s b It «t 5 C , 1 ©jg 1 c9-iyfl^^i¥ 

9 1© (1 1) , o£ DJSl^-^jy© (11) T-fe 
5. £2£|& S3^PM, Sg4g>Pg©±li§rfc|B]IS£bT 

$ i T—pmtmmzixz. -oz t> , mi §fs^2 3 a 

1 6QAMfeL<tt32QAMi)L<li6 4QAM©j£ 



, 1 

■ 7-2 6 4 1 4 8 
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-*?y©2b i t©^— *©«*£i£i§-rsc: tizt£% c 

zom-sitm 2 ^-^ju-^jb 3 T-tr&}<Dm?tt±xn 

1 ~ig 4 ©#g!Hf 9 1 IZQSZ iaS tz V)% 1 =r- 

^5iJ©if©m:l±^i§4^&0„ bA>bM3£«© 
H££fcfcfJ#£^-;L S©T-&T-a^S «fc ? &*fSR#!&g 
T&So 

[0047] b, wscotfiiscm^ciia^&v^ 

6 0 9 © J: -5 fct^©«-*jfc#ffi*#S;©--«© 1 6 ~ 
6 4QAMt-iax-|5. b*>b, HuJ6©«fc-5t:Jft±e 
»Me^T-tt*M©«S* s ±f^S^fT^±(f 

W i:*»«?ft©«*©lfi^i)» feiifs HitilZfflmztiT ^ 
So i©tt^{±D^y h©£T*,±l:f:3;*. hptemmmiz 
£t>ge<&£&v>iE»>itfM§l<. ^ltb^(i3ifg^S© 

2 0 w, mmmmx h 1 0 0 w~ 2 0 0 w^mst-^ 

So fcT, 0 9©i-5^1^#?ggi^© 1 6 Q A 
MT4PSK^Sli?i:LfcS^l 6 QAMOjgffi 
li2A 1 =A 2 f^5i>e,3A TO *li:^t)l^sat 
5fc9MSfciEt5. (S3il4Sr4)&-y-Sfci{){'4PSK 
<2 9te(D&tlifi>£!fWT-&Zo i»-=>4PSK©£n§{t*i 
^/jN^©T>^^-T-§ff5Jigtb<tai:t-St, SIS, 

n-® $ tiT v ^ s in- a c n« it © s z h am 

b<^o #lxJ£4 0W©y^TAt-|±3 6 OWUIt^D 
[0 0 4 8] CCT% #*T2*Si:«ia»tC:£T©§{g*l 

mm^&jj3vn.mm%)m&m^ b*>b*g£©ji&s 

[0 0 4 9] ^n*^«:ag{CxE^.Si:4PSK(i/JxM© 

£-e-§{t#i&£*f-$>-ro mzi 6QAMiiiff7>Tt 
At-si^tg»:i^tHDT vmomtmmmv 

SttT-4PSKfcl 6 QAM, mSlZ^t) 6 4DMA§ 
I^S&9tC^{f f S C *s T' S o 
[0 0 5 0] ffiilii 1 0© e tdt-Al=A2i:^S<t 

Ct* s T-#S„ ;©»64P SK*^{11-Sfc»©tS*g 
A( 4 )fcfc^ b;i/9 5T-^3gT-^, 2 A, 2 ©^!!^^; 

So ^«;©iiA( i 6 )it^ hj^9 6T-mmxg (A 

i + A 2 ) 2 + (B, + B a ) 2 ©¥^«i:^So 
[0 0 5 1 ] 

I A ( 4 ) | 2 = A 1 2 +B 1 2 =A T o 2 +Ato 2 = 2 A T o 2 
I A( 1 6) | 2 = (A,+A a ) 2 + (Bi + B a ) 2 =4A 
to 2 +4A io 2 =2 8Ato 2 
I All 6) l/l A(4) | =2 

o*t), 4PSK£3£<i-rs«-£r©2fg©j6ti, 4 fg© 
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mm^^x-x-mmx s § . msmm^&xfcmtz 

#A a hA 2 ©2offlEa{it£^©B§:^-f tia »)ft2 

3 3 -esa-e t s. 010 ©*§-&, ft 1 #t»Hs^ 

MS 1 ©*©{I^j&©«&ffi&fctA 1 -e&!3, 4 P S 
KCD«^lfflffi*2 AifcJt^SfcAa/2 Ai&4. A, 
= A 2< £!M/2©{i-^.&RgSEi8£i:&!K HOb^-l' 
— b&»«fc3fc*Si:2flaF©iiI*g©§«!Bfl?* ^*)i*c 
—X'lZ 4 fgoDSfl^S* 5 ^ i: & 4 o 4 fl&«Z)*®*flE* 
ft2g:(s$fc3 3©T>5^3 2©«r 2 5: 
ft 1 §(M8£2 3©7*>^ 2 2 0*i^Sr a CttAT 
2fg-r&fc>t>r a = 2 raCthtfiV^. 1 
^2 3©^>^i-* s iSg3 0cm&i£>ft2§{g«g3 3©T 
>rtlg^6 0 cmlc-f ftfcfUgiT- & S . d©;i i:lc«fc 
\>m2^—^^l(D'iSMlzX^, CMHDTV©I5^ 

5 stniiH d t vmomtztiv- If* 

Kv^Stf-SifctfTS*. t£oTft 2 §{s«8 3 3 tt^ 
©fcto£g{£j£<flt£^2loT^&fc«K HOfflA 

ahA 2 ©it^ic<t d 4P sK©3ants^^*f-rs^i 

6 APSK©a6e«*Jtniei:SB2ge*3 3©T>^ 

[0 0 5 2] £©g&{b£it£;fe«>gt»LTa*5i:, 4 
P S KCS&i&S&Sifi £{ (Aa + A 2 ) / 
A a } 2 {gCti$:naei:^a-r?>i:, »1 6HQAMT- 

se-r s i: &©{§^.£iHffi«±A 2 , 4 p s k x&m? 
(om^&mzmiz 2 a 1% e^raffi«©Jt*a: 

A 2 /2A, T-fc3fr£S:{sT>^-?-©^g*r 2 h-f 3 
£0 1 lCi^Wi:*:^. fffiHn 0 1 ligix*;i/ 
^-fg*n,ei:i2§(g«2 3©7>^± 2 2®*§r' 

2 ©n<&£^-r<> 

[ 0 0 5 3 ] A 1 0 2 5±^ggg|{i^^©*-&© 1 6 Q A 
M%J36«-TS»&Tf, buj?!!©^*? 9fS©^(g^^;i/^f 
-^i^SJ: bSSflJKJ-ettfcv. 0 1. 1 n» e * 5j§« 
±Ji^LT*^2g{fM2 3©7>Tt*ir,tt*B 

[0 0 5 4] *S©»^ ^fI«^{4PS^$nT*5s 

#M3;bv^£#BJ!£*>t;:;fe£„ c^SEl 1 ©f8t 

tti o 3omtit. «Att-©<R*rtfc 

1 0 4ttai«3t*^-4fg7f*2Se*l2 3©7>^ 
^grs.B^fgtfc*. .6 1 0 5 fctj£ft^*;i' 

=¥— **2(S?r 2 Btfj5fSfc:&S. Zti^it. &m<tm 

[0 0 5 5] nieWb «fc *) >h£^Z tZA^tAzXHm 

n.e^KA. + A.l/A,)^ 5 
A 2 g 1 . 2 3 A, 



(7) #H^7-2 6 4 1 4 8 

12 

01 O*»$>«M^i#M0ffi«&2 A (4), *^tErU 
4 2 A (16) i: A(4)hA(16)-A(4)(±A 1 fcA 2 

t^o-<:{A(16)} 2 g 5{A(14)} 2 i:t-n.Hct^o 
[0 0 5 6] &fcgJ&©6 4APSK£8H*JB^fc0!l& 
o £3 £{£014 3ttx 6 4ffiQAM«ii#T-§?>o 
[0 0 5 7] 012 ©^<? h ;U0fc£0 1 0 ©-<£ h )IM 
©#fy<i^,<&P£4fg*>£> 1 6ttt:i(9iD$-&fc»-&-e* 
5. 112©fl 9 1 ©fpCfid^ 1 7 

10 0SJ&«>i:UT4x4= 1 6«©©^j5ltf*BBPHt:lBB 
Shti^S. c©»^ 4P SKi:©i^ffllS4*,fe#?» 
fe to^KstS rti© Aa ^ A TO tS5g b&ttixfcffc 
*3Sfi«4 307>rtffl*lSr,J:UT, 
iii^fi^n 6 4 t Mm b fc»&© r 3 ©«*, PttR£ b 

r 3 2 = {6 V(n- 1 )}r, 2 

fcfctK 01 3 6 4ttQAM©*gr 3 -ai±;fg^n© 

[0 0 5 8] fc£U 01 2 ©£?$«©-£- lift 2 §{1 
20 I3 3f§IW;)|^4PSK©2bitbi!) i SIT-? 
fc^©T*ftls ft 2, *3©3o©P0&&£j£££-e-£> 
5c«U ft2§{It£3 3lC»£6 4«QAM*W«*»e>9S 
J&l 6fflQAM*^«*S*f&**>&*S;ifc#S* b 

</>o 

[0059] 0i4©£-5C3 mm<E>m^&<D#)\<- f 
* . ft i $mri if x wtw t 5 t . ft 1 #t oa-ain-^ a» 

9 liiilT-^5iJ©2bi t© (1 1) **l?)«feTfc 

30 [0 0 6 0] ft 1 m^WMm^s^m 1 8 1 fcttft 2 

7 r -^?U©2bi t© (1 1) JfflOfetS. ft21U# 
MB^jMPI 82Ctt (0 1) *, *3»J«-iiJM^8 
1 8 3 Cfcfc (00) 5:ft 4IUdf!im^P 1 8 4 fctt 
(10) %9J>)feT-5o C©oi:li§7i:flTfe?.. 
[0 06 1] 01 5 ©ft litfg©^ ^;^0^ffiV^Tft 
3 t-*-^ fi}<om ^&WiW: b < WlW? Zhm*. i£m^ 
^2 0 1, 205, 209, 2 1 3* (1 1) , 
202, 206, 210, 214& (01), 2 
03, 2 0 7, 2 1 1, 2 1 5* (0 0) , 2 0 

40 4, 2 0 8, 2 1 2, 2 1 6* ( 1 0) fcthtt, ft 3 
7=-^^© 2 b i t©^-^^ft 1^-^, ft 2^-^ 
ii^bT, 3mm(D2b it^-tritftLlLLXtemx 

[0 0 6 2] 6b i t(0 : r-#&m.Z>1zttXtz<*$&W 
©#^bT3o©b^;i/©Sf&©S;&3§{i*$T% 2 
bit, 4b it, 6 b i t ©^^SfeElS©^— ^ * s 

[0 0 6 3] :CT\ 3HBeSB3©i5:£1£*4)fc-es 
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[0 0 6 4] HI 5tfeSJ:-5fc:, *1\ mir—PF} 

©5 s -** gneiss 2 3-e§i$fs&«)t:a, a, 

[0 0 6 5] ifeCSg 2 5 s — * JU©e^jSU 0I*.tfH 1 o 
©{!•*§,£ 9UI1 5 ©»J#i!Ha-^j&S*© 18 2, 18 
3,184 ©fs-t,^ i: ESUT* £ft*An£tt« 

[0 0 6 6] HI 5Tli2/3 A a «Jt«U&»^*^ 
-To d©»^» 1 iJ^SHt^P 1 8 1 ©f*|35©{r§* 
2 0 1, 2 0 2©e^j£IH8gJia:A a /6£:fcS. £3 

HTSo '©i§-&s 7>rt3 20#fi&r 3 i:bTx 
tftg&^fix^l'dr— £ 4 P S K^l^^;i/^— ©n 6 « 
f^T-fe?>i:^»-rSi:, r 3 2 =( 1 2 r a )V(n- 1 )i; 

^©^-77(il2!l 6©fti^2 2 lf«t5. #l;Lfc£*2 

2 2, 2 2 3 COWiS 4 P SKj&ff ©6{g©jl 
{f3i^;i/^-A s #e>tin(S8m©^fl©T>^^-TN * 
&9fg©Sl{f j:*;i/dj=-&£> 6fg©7'>5 i ^-T-»l> * 
2, ^3©^-^?iJ^a^T-#5Ci:* s t)^i»o C©*§ 

^ 2 5*-* ?U©<i^[?€S§gf # 2/3 A z ti5i-3 < 
£«>r 2 2 = (3 rO V (n- 1) fcJSct>tt»2 2 3© 
<t-5t-^qF^2S{f#3 3©T>5^3 2^^g<-TS 
i&gflsfcSo 

[0 0 6 7] - oism-x, w%&(d ct 3 vi%momm=- 

Tg§ 1 2 3^2 3 3 =t—# 

?-h&<. *&&£^S;ifc&< £3 5*— *5!J£jaS?> 
d i: #T- $ § t v» *> pfliffi fc^Itt ©135® ©* g &a&JB 

[o o 6 8] &m®.m*mm-tz>tztb^ ^-rmz&m 

«3 3A>e>iB^*. SuizE©^ 1 Sfs^l2 3#*Mgr 
a ©/h$^T>^^-T-7-'^^;i/^f^5 104PSKS 
aHg-SXlWISfB* 1 ©18 1 5 s —* ?U ftiRSBT? S5i?t 
»«bTfc5©C*fU 3g2£te»3 3t?l±aHI«l© 
HI 1 0 &C7fx Ufe 1 6li©if^oS 0 * 2 5 s -**!© 1 
6 Q AMO 2 K y b ©e^6S±Ci»HT S 4 . i5 1 5 s 
-*?Jt^btt 4 b i t Olf 1 5. -©*§ 

-&A1, A2©lt*#£e**fc«fc»J«&S. i©^-*?: 

in 2 i©isn«j«i»2 3 1 t-ss^u anHsstcssfiiS: 

SSS. CftfcJ;»)AM«H3&snJt6i:&4. 
[0 0 6 9] HI 2 1 ©g§2 &mW. 3 3©7'a y^Eli^ 
Ell 9©g§lS{s$i2 3©7Dy*ElttSffpIb«fig-r- 
$5. lc>Ms Sf7>rt3 2#T>5^2 2 «t D 

{f^Pt3S§^©MWi- ! §£#S l JT-££o ftfC, «Sg3 

5 ©rt^tfgsisij^ 2 3 1 mi 5-"-*?p?£Sf$ 2 

3 2tlg2 5---*FiJl?£S15 2 3 3£*>O 0 $1 ft8iJH£ 
[Himi 3 6tt»l 6QAM*«M-rsfe»AMai8«t 



(8) • #gg¥7-'2 6 4 1 4 8 
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fg&fcoTos,, ;:©*§-^ &mmm± 4 «©«£& 

^Jfcl 6QAMff^-©fe©. HI 2 2©{f-s§^<* b;H2© 
TH^lfftU^l/i'*- ;i/Kfifi£-f£i:, HI 2 2 
TH 16 = (A1 + A2/2) / (Aj + A 2 ) 
[0 0 7 0] ;©A1, A2tL<ttTH 16 M, 

10 £fl.©ffim©amtiHRtiu ^tftst uo, mi 

©fp(C-^©T«{f$tlS„ *fc«HfBiJ»SP2 3 1 

[0 0 7 1 ] HI 2 6 %m^Ti/7 h 77^ — Ai/A 2 
©J£^£i&£LTV-><;£i££§£B.81-£>. A^A^tx. 

5 sgfit # « t> %> o %mmw x- m^vtzA^A^mm 
mM-zmfevtzA*/ A^m-tf-^mti^m^^-u. 

HI 2 6<D&2f s —jryim&$l2 3 3 £>©«§! 
©■«J*aM»ftl»lI» 23lfc7^ hv-s * 11x7 
-1/- b©M 3 7 h 77 **-A a /A 2 £ftj» 
20 t5;J:K: < tt)$3§i«4 3ttS/7h77i'^-5A 
i/A a *aWbJEt<T*>«tr}feK>EIB3&»IB*fc:«tS. * 

&^i«iA 1 / / A 2 ^^^ i e;^#^ < & •jesssaittg 

iShV^MtffeS. £*l£Sg2§{i£83 3£ffll,-v.5 

[0 0 7 2] 1£iifMfflI|5J«& 231Wt'J-231a^ 
J#o 0 TVS!t^©5 L ^>^;i/«t««Ci.b^V^ OS 

Srffr 5 i:^ c©ftt£D¥tfiJB-r ' i: fc i t) 

30 [0073] z<Dimmm#*Fwv>m&. m2^-^n 
(D'&m&mmttez* &l~f, (B2 4) o7D-^- 

[0 0 7 4] aWfl|«As»e > tL)5:V\J|g^tf4j^5 l »y7 , 3 
1 304PSK©aHM^r»73 0 1 ©^ 1 5 s —* 
?'J©«^«it-§ So ^CTn X5<y73 0 2t**lf- 

*?us^gP2 3 2x-wt>ti%mmm&i*&mfflffl$!i2 3 

UCjgISo «liffiijfflia52 3 ltt7r»73 0 3T-m* s 4 
X(±2^5.^.5 : -^7'3 13©4PSKfcL<t±2PSK 
(DmM^nOo NO«^5->73 0 4T-mA s 8Xiil 
40 6*:^t^73 0 5-^rSldo NOOS^S7vT'>73 

1 O'MSJOo 7^x^73 0 5f!iTH8tTH 1 6 ©^ 
J¥*ffd. Xt'773 0 6 T'lS.SIrJi'jSflSE 2 3 1 iiAMtM 

ii©gg<ft t h i 6 i mm£.®& i36ti2 mm 
s^mssi 3 7tzmt), o 7, 3 1 5t-ti 

1 6 QAM©^lih^25 :; -*^J©S^A s ^^tli>„ * 
x'^73 0 8t-x 7 -l/-h#f xy^$n, HU±l-& 
liXr773 1 3CMI3, 4PSKti^o. 
[0 07 5] *fcC©»6, H2 20i^8 5. 8 3 
fcfccos (a>t+n7r/2) ©^JS±{C$)?>6s, {1^.^ 
50 8 4. 8 6ttC©£flLtC;S:U. ^oTHl2 1 ©^2 5-* 
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-*?iJW£g&2 3 3 «fc»)»i£*B£lHlE&l 3 1^*25* 

[0 0 7 6] »25 s -^5U*HMI^FI6«:»-&ftaKtbT 
3£{fM 1 l±IS 1 5*-* Mfc «t t> -f ? >^(S^ 

[0 0 7 7] ifelCjUfgSSl it), 0 2 3{C^f«t-5«:^ 
ff$6 4QAM©{I^#^;ft,Tg£±§lli\ i24©7D 
-^ + -MCl5J:7ry73 0 4T-mtf 1 6T-&V^ 
fli$^f>v73 1 0T-m#6 4filT** ! ?-xy^J 
ii, 7r>y73 1 1 ^^T-^vxJ®^ * 

1 2C[p)^dc d^T-tt^6 4 QAMB#©{g 
^IfflE* T H e* * * » 3 fc 
THc4= (A 1 + A 2 /2) / (A1 + A2) 
T'fe»3, TH 16 fc[B)^T-fe?». b*»U {s^J&IHWg*# 

[ 0 0 7 8 ] g 1 m&mmttm i8i©^cfe5i§ 

jSlia©g§«IS A»i:-r5 i:> * 1 H#t!l4B9j£Ug 1 8 1 

tm 2mfrmm j %&m 1 8 2 ©gEiistt (a 2 - 2 a 3 ) , 
mmib-t&t (a 2 -2a 3 ) / (A1+A2) ^&?>o - 
ti*d B *£%.m?z>t, d e «&m2 &mm 3 3 ©#&ji g 

!/73 1 3T¥U»rU deu^^SgH^T-fenJi^^^ 
73 1 3£D4PSK€- b'CAS. #S'MHt$ > 5«-& 
£77^73 0 5^|pjl\ ^t>>73O7016QAM 
©«!E£fT?. ^T'y73 0 8t:X7-l/-b^|^ 
±§-&y\ Xrf73 1 3©4PSK-t— FCA5, 
[0 0 7 9] CCS^ ll«lffl2 5 (a) fcjjVT 
«t-5«tm^jSl<0«^8 QAM{f^£i£{i-r*tt£s ^T© 
f^tfcos (2?rf + n • tt/4) CD^S±tcfeS 

ttl&o -©«-&, EJ**bT^&^4P SKglif 
fcSS 1 t'— * ?U© 2 b i t ttffcWT £ 2 SfflIM 3 3 
T-(±£2t-*-^?iJ© 1 b 02 5 (a) tI25 (b) 
©te^jSEttiafcfcffiffifflWlRl (r, 6) {C^7hbfcff 
^aSiiAOLfc«^©C-CDM©©^fcjjVr. S§ 
fci£^&i£3!EaS«±o*0XY^|qIfce^jSi*«>7 h £ 
-&fcC-CDM$rifi34ffi1f.mC-CDMi:[qit>\ MS^f! 

5r, h^-frfeC-CDM 
^fi^ll C - C D MSilfflf C - C D M fc^. 
[0 0 8 0] £tT0 2 5 (a) ©8PS-APSK®! 

^ESBtt, QPSK©4o©re^©a*fcea5« 

SiAOb*: •&©-£-&£„ C9bT, 02 5 (a) Ulmt^ 
vtQPSKfrf»8oOff,^io«fC-CDM 
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OAPSKtflStS. IhttSliltiiV^S (P 
o 1 e) £*>7 h^fcfl^aSrilADbfcAP SKf* 
•5 d 4:*» ^Shifted Pole-APSKBS ItSP-APSKh 

W&o £©«•&, 013 9 (C^f i^ty7F77^^ 

- S ifcffl^S d i: t <k >) Q P S K ^StiD^ftfcfs^ 
8 5®i^»fSI>. 8PS-AP SK©fg^tt 
ifOQPSKffliii (r 0 , flo) OlfjS8 3^ 
gr^[pJtSiro^tt->7 h£-ittz{(LW<Dm^& ( (S 
,+ 1) r 0 , do) ^jtiDbfe^©T$)-&c -dbTQ 
10 PSKhHl;2bit01t7'f+>^;H(:lbi t® 

75=- -v > ^ )v 2 ifima £ n s . 

[0081] 014 0®3>X^1/ — >0{C 

^fi3{3> ffilf (r 0 , 0o) , (r 0 +S a r 0 , 0o) 
©8o©fs^^tC^gr^[RltS 2 r o^lt'>7 h^f 
tzm*5& *mQ-? Z>Ztlz£*)ffitzlZ (ro+S 2 ro. 
do) t (ro+S.ro+S 2 ro, do) © 1 b i t ©ft 

^* 5 3iAo$ttSo ^t\&2mm.<Dwmft--foz>tzib 1 b 
itc+t-^t^wtna. ;w 1 6 p s - a 

PSKiDf^ 2bit©^ft>^Htlbit 
20 ©+)"7-?--\*>.*;i/2 i: 1 b i t(DVy^-^ >*JV3 

o„ 16-PS-APSKfe6»=l/4 (2n+l)7T 
±tlf,^$?,fefi)01 9T-^bfc®m©QP SK 
£e«T?*a!*J& J «£T? & 3 2 -9- 7^ -v >*;i/fck 

^HfT-^&^A^ b i t <D% 1 It 75^ >*;H£«iBT- 
C©J;ot®^l^(Sltv7 t-t5C-CDM^ 

s;i±p s k i: < fc3saEo«jattjtsti3v^±aE-e*» § q 

ft©*MSf^©?IIS# * * a - i: < £ 2 tttft© A P S 
30 K&«ofc^tt£W©«««©^«Stti£^i:S8M4 

[0 0 8 2] 02 5 (b) ©«^©<g^ttfiiffi«K:* 
ftS^S=nr/8©±lCfeS. iWil 6PSK©(|f 

jS©**IS4'!r©o*?Jttl &T(om^^<D^%^ms. 

3^o^t) 1 2^©M^t^bTVNSo P&t-T-SC 
htciti, m< mfctiiirx c© 3 -7-©fI^&— o©{a 
^jSti:#«e b^fls-e 4f©QP S K©M^i:»3S:1-c 
t^T-??.. Cl-5 bTBUi^-&t^l«lt IT, QPSK 

40 [0 0 8 3] -rft£©fi^j£t±0 = 7r/4 s 6> = tt/4 
+ ff/8, 6> = ^r/4-^/8©^IS±tcEa$n?.<, 

t)^JK7T/ , 4±t$,i>QP SKCDi^^SSffi 
©^S^ IS) ± tt/ 8 7 h S # ft ^ S: j&iD b t> 
<DX-$>2>„ 6 =tc/A ±7c/8CDmmizibZ>tzlib, 
6V SK©6>=7T/4±©lo©ff-l-,^i:^-!fe-B-?»c, C 
©i§©x 7 - 1/- f lif TI OS 5 tfi 1 9tC^f Q 
PSK©gfI^2 3lcj;t) 4o©^g±©{f^-.^i:(i# 
S'JT-^SfctotI^T-# 2 b i t©^— V-tfim£.iftlZ>o 
[0 0 8 4] hC-CDM©i^ AJg^Tc/ 

50 n±C*Si»-&s ffli5l«S*|5|BJ±, ffe©HJE0iJiif3]« 
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So 

[0 0 8 5] Sfc, 11 4 ltSti^CQPSKXIi 
8-SP-APSK ©{I-5j5iH©ffifiSSIfc£W- 2>^S* 

M2o fc*MF 0 b^JK 0 C ± P x 6 0 1z if is 7 h SH* 
S-^tCttu QPSK©t§-& (r 0 , So+P^o) h 

©R*H»lca:*. ;dLTlbit©1t7f+>^;b- 
3#iIAD£ftSo rhSP = P 1 08-SP-PSKi 
ugb£„ 01 4 2 IZTnTX^ t^ffl8-SP-PSK ©ft 

if;^0^16-SP-APSK (P, SaM) £Bf 
-&o ©ffi*s[B]DT*$)S8PS-PSKiC < t!)1t^ J p> 
*;H. 2#B£T?S4. CI3T-02 5 (b) IZ 

15. ffig£^^O^S^>7 b£ffil->fcC-CDMfci:|211 
4 lffli^CP SKCaffltlSfefe, «-ffiftOgI 
S^Cfcffl^SCIi^T-^So b*>U g§2ffi-ft©AP 20 

sK©*Mas6tfflv>fc»^, mi 4 2cgn^tffi 
SS^c- c d Mtt^;i/- Viftoim ^&<otm&i%—\z. 

fiSSMRBS© C-CDMIiPS KtfflIWi < ft 

[0 0 8 6] 125 (b) ©#Sttifigffi«*fc«B5|S 
*©S*fc:S«MS*t»o. 1 6 PSK©M± 

CE10TV^©t% 1 6PSKtiDait-&5i:i: 
*>t, fs^5r^;i/— t>^btfe5fe»QPSK§I 

K)16-SRQAMT-*IIt-|5. QPSK, 16P 

sk, i 6 - srqamcd 3 -z>cors(Dmmm^tm^m 

mm C- C D MBOI*tt*Sei bft# £i£3lT- § 5 i: 

!t3bi tS4t-^5. 
[0 0 8 7] &K:Jg3Sfg«4 3 to^Tx^So 0 2 
6i±*3SM«64 3©^P^^0T% i2 1fflI2fi 

stmsmtmrnttez. » -Sottas 3 ^-^ara 

£95 2 3 4* J ii^D^^^TV^S^i:i:iaS'J^I^[5II^&t:8^( 
©iiS'Jt^±»A s ab?)-i:t$>S„ 7>ft4 2©*gr 3 40 
#r 2 J:f)$e>tc^t<ftSfc©, <kt><sflv&I«SE8t© 
3EWi^ 09*1*3 2<IQAM J p6 4«QAMtilSt- 
15. ZCDtzSb, 6 4{!QAM£«i!-r5fe#K $11 
SOB^lHllSl 3 6 tttft{g^«£2* U 8{i©b^;u£# 

syr se&s#a& 5 . z ©*•& 7 o©nfisu^;i/tf#ffi-r 

5. C©-9*> 1 -^«;0©fe© 1 o©#tfg£&3o©S8{fi 
[0 0 8 8] 0 2 7©fs^^— ^^-f 7^7ACSt 
[0 0 8 9] HI 2 7t^-T±-5K3o©IEa<b*nfc« 50 
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ft THl«tTH2«i:TH3«4i#ffin. 
[0 0 9 0] 

THle„= (A a + A 3 /2) / (A, + A 2 ) 
TH2e<,= (Aj + A 2 /2) / (A. + A 2 ) 
TH3e 4 = (A, + A 2 -A 3 /2) / (A, + A 2 ) 

[0091] zommzt^ metftm^itsmm^i 

AMtltS^fctiD, 112 IfMbtf lf-^ 
5>J h3§ 2 7=-* ttf 3 7=—* BJ©? 5 — * # 

wi^mm^m 1 8 1 ©4>© 4o©§m 201, 20 

2, 2 0 3, 2 0 4©#SiJ£«fc»K 4ISo^!5 2bit 
tW. iHT6bitoi5»r*6 4fl[QAM©« 
H^RjtgtftSo 

[0 0 9 2] C©Bf ©«H§$iJfflia52 3 1 i£S§ 1 t*— *5>J 
H3E95 2 3 2©mf*-*aifc***iSaLBIW«fc:.fc 
m. Ai, A 2 , A 3 ©fitA s t)* i 5©T*^©ISttTH 
l«J:TH2«i:TH3«4IHbt!81«»JS4iB 

1 3 6tm2m,%m£®®l 3 7fci£tK »6 4QA 

M'igm*m.mz?7oz\t&x-gZo zwm^&mmmz 

H 7. >7 <y > rf )\s&iS>1S> o T V 1 § © T? nJ £ fe gfs # b 
i>>6 4QAM5:^T-tftV%ct'5tC-r5 3i:^T-^5o 
HI 2 8&»6 4 QAM©a^f&JfflIg|5 2 3 1 ©7D-f 
•V— b$r^1"» (12 4) ©1 6fjtQAM©7D— 
— htMo&(Dfr*m.W-r&<, I28OXT77304 
±5^ry73 2 0C)5tDm=3 2fte.^T'y73 2 2 
©3 2fjtQAM£«i|-r5o NOft £> * =r v 7 3 2 1 T*m 
= 6 4*>WJU ^ry73 2 3 T-Aa^lS^ttWT* 
£>:R£T-§ft^&©x 7,r'y73 0 5£|6JV\ HJ2 4i: 
HU!7n— hfcfc 5, »16QAMO«{t 
ftdo Cit-^f773 2 3t:I5i, A 3 * s IS^fitW 
±*^7ry73 2 4T-B5fB©if-#£fTV\ ^^^7*3 

2 5fsi, mimm&mm^z^vmmitm*)^ 

^7*3 2 6T-SJ£6 4 QAM©:^?:^, ^rf73 

2 7fSb m2, 3 ^©B^*frV\ ^r»7 

3 2 W— h#;*:§tt:h.fc£* 7^:7*3 0 5£|S| 
V> 1 6 QAM«f3£bT'h£t:mfcf6 4QAMgUl 

[0 0 9 3] ZZX, «HC»BfcilE&«||£2FStfc:-3 
^TiE^S. *%iMI16QAM^ SI6 4QA 
M©g! 1 4 P SK§j=«lT*S^$-a-5 t: Z 5 

t1«R©— otffeS. d©»&, iim©4PSKg«M 

x- § ft v ^ c ix & roit-r 5 & ©itfiwji t strnma-c v > 

[0 0 9 4] *J6WtiS*afc bT 2il!3©7j^;* s $> 
5„ SBlC^SCtt-^IiJS-PSIB^WK; (2n-l) 
7r/4©^ J S±©{i-^*<£Kl573?£T-feSo ^2©^jC 

^-S73ffiT-$)S. 
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[ 0 0 9 5 ] fg-O^iSBu §3 8iCSl)fci?C4o 
©£iJg, tt/4, 3tt/4, 5tt/4, 77r/4©£iJK 
± t Jfe 4 fi^-.^^J X. «<s^.£ 83, 8 5 ©{I^ 5£ ■§> 

b#, S3 s (omfsis^v* <{ a^*— \-m<o^?oy^-< A 
vw4 5 i(D?%mimx-jF-$-mtemzmt>n&m 

i^^A7D^h4 5 2, 4 5 3, 4 5 4, 4 5 5 5:$) 

a -£©&flij car itv zomrstpiz 
mm? s . * njyjf-© * -fA^D^M- ti^ jg©{t ^ * 

£3&{f^So ^LT3£{g^te, -©^-f A^D-y h£ 10 
3£5±!3©*l,IiJ£H4 1 t^-r^-^OIsJ^^-f 5 
tif$B35 4 9 9 tiagbt^{l1-?>. 
[0 0 9 6] -©^©Sfiii-^F^SrllN 1 
T££CPL<l£Bj§-rsi;|5]l8*^AXDy F 4 5 2, 

4 5 3, 4 5 4, 4 5 5Sttf^-f A^DvhS45 1 
lil^)©ffir-^M4 9 1, Dn«T5. 

[0097] z<Dm^itmmt>4 ^ >y*$g©#yiyt 

2-tflg^ttfcti-ra^ t?^«H^{±^^T-^ 20 

[0 0 9 8] -j5=T->?jm 9 2©7b-A©$fesia5^- 
fcfcfc, S-tr^-TlBl»3 1 S^4 9 3 t> 

<fc >) ±l3©ffi^«4¥*ffl©JStBtifg* s ^ < & 5 ©T- 4 P 

5 K Sit «i©«e^«S^* 5 «£*t L*>t>#<-etS£:^ 

[0 0 9 9] Z(D\5}mmW,4 9 3(±, SI, S2, S3 
T-^-T|sIWa54 9 6, 4 9 7, 4 9 8, ^© 
SWtt, ^©^^©^--^y-K-^mi^miilt 30 

$83154 9 9 CW^lCfct, m8\sim*-i A^ay 

b ©iESP^H©tt# J f>E^IU©t»#^©«$H* s Ao T 

[0 10 0] ffiffl|5]W!*^ udv h©«f^©{§-*§.&fcfc 
^©GtfB U*»t» fe&Ofc«>8Sjgj£fci: 4 P S K §{t$ST- 
&B£T*&££», {£Lffl|i]S8gi5K®«#glT©rt§iifit 

[o i o i] H4 i©iBi^ii^4 9 3 (DWzw.mmm® 40 
skx v > *)\, y mm £ m-r 2. «imif#g# a o t v ^ s „ 

-®Wfg(±^fiQAM©^(ra^©T-, H4 1©l5] 
£8^5 0 2©<t-5tC|5)^^©cptca^t»|g5 0 2 S 

[0102] @4 2ttTDMA^^JC c tf)^--^ htf© 
fI-^$:33lSa-&©{3-^ES0T-feS„ 14 1 h©3S^ii 
7=—#y\)4 9 2, D n^ffe©^-^^Jh©P^tcA*- 
A 5 2 1 #ISIt?>tl, ^©^^f, £<t{I^&5§{i£ 

ti^Uo st^-^5U4 9 2<Dft,m&izizmmzt2>tz 50 



7 - 2 6 4 1 48 

20 

tf)©(5]SBgP5 2 2 ASaSlt^tlT^^o .T ©aBP^fctiuxtf 
© (2n-l) tt/ 4 ©<4*8©{I^L*>3ifi£ft& 
t£oT4PSK©«WS§T-fc$K2l«#i?£-e££. 

3 a lt t d m a^t- i> mm&vmm%im£i> i -°j&£ 
[0103] ikizmi 9©?gi£{g«&2 3<Dmm^.n^. 

Ht^T14 3 i:i4 4^tit<1^5. HI 

4 3 t^^TA^L^S{s<s^ttA*/IHSS2 4 (CAD, 
HD»tffcl£@g§ 5 4 1 T-(5]W^$nfc«^{f ^ffl 1 Ofcfc 

tb*[siss5 4 2tc,i5,nai^^n, iif-^WBS 

JW. ffltbS^^ ^ >£WP0S§5 4 3T-HI4 1 ®{3*g 
|Bl^Sf5ES«lga5 4 9 9#B££ft, if©*^>^T* 
(2n-l) 7T/4©ttffi|5]ffla5©<s-^* 5 A^T< i>*> 
i44©io ?&P^*6<]^<2IBlB]W$iJW{g-^ 5 6 

«{g£ftTffl6i£i£S£$OTl]S§5 4£}£f>ft£>„ HJ44 
©«^ 5 6 2 © ct o lzn<Dti.mmm 5 6 3 ©ft 
Utt-om ^Z-sts. ^-fi>^f + -h 5 6 4 ©tp©£4 

mz^-r^oiz (2n— i) 7c/4(Dma<Dm^}kt^ 

t£2>\imW\mt> J A^D>y b4 5 2 AMi^lft^^ft 
S„ Ctl^{4ffi(B]miJWi^5 6 4 Sffi^T 
SiJfflllISS 5 4 4 £ <fc ») , itV^UvytliCtCtOlii 
*H*R*«-5 5 6 b&m e,tlSo iM^>7'J>^*- 
;u 5 .r m^&Wt^ 5 6 6 £>*i 

i>. ~ (Dimwit 77 -i fr? 5 4 6 £jI t>, VC05 
4 7 |5]»Jt&?£ls]£§5 4 1 tc 

CobT13 9©Wi:^ti9% (2n — 

i) 7r / /4©^i©fi^A 5 tttb^nso c©fi^-^a 
iz4mmj3^±biEmteffim$ivntiix-%z>« c© 

Bt, aS©^B* s 4¥^^ni.d s H4 l©|5]^a5 4 9 6 tc 

[0 10 4] 14 0©ctdt^6 4QAM<g^^iifs 
-ratillr, ^BS (2n-l) 7r/4©e^©^T-^;-r 
fiLffi[5lWli^4 7 1 ©t>©ft^(C^fbT©^t5[ffl|B]^ 
*-fA7ns»h 4 5 2, 4 5 2 b^£j£{e«8t£&3o - 
©fc«>a^© 4 P S K§{f^T-tt^«ttBiT-*^^ 
4PSK©^l§{f^2 3T"*>, ^H^©^^H 

^laiiis^^fiii- s - 1 © «t mmwi&m£T- 1 a t ^ 0 
[0105] \>x±^7,^7.i5^(Dwm^M^.mm-km 

[0106] 145 &*mimwm®i5&mm%Lm^ 
mzm-t* xtiM\m2 4ifit><Dgmm^izisim&%L®?8 
54ici5, mmmm*m±ztiz>o mi mm 

0185 9 1 £«fc DilM$ixfcA^{f^(i4IB{vi'S^§|5 
9 2 ict;^-r±f3«^{i^{cj; 

^^B^JfflHUSg 5 4 4 £iii!T-#fc±!B8B 
ii«{l^{±, tetlJt«t^5 9 3lzmt>tiZ>o -SVCO 
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5 4 7*»£©W£»3a&«ttj6 2«5Eia»5 9 4ti5, 

IUTVC05 47CfltteSh, S^lttai* t Hfftffl © 

14 3tDn^7M 
S«W£[!Ki:H«fcbT, «ffi*-f 5. >V®ffl®& 5 
4 3ttE3 9®»tt^^Ufc««©®^CD»©*it*a« 

m^-vyy"'} >^£-t±s©-c- 1 6 qamt-& 6 4 q am 

T-*k »1S^«2 3©4PSK©*aiS-?t836«E*S 
ST^3o 10 
[0 10 71 l 6&fi£#5£fcj;!5i8&&£lf£-f 

i^scno^Tje^s. bi 2 ©»e« 1 ttx 04 6 iz^ 

tidl:»16QA M ©fi^f ft n tt/ 8 ©{4ffl IZ £ 
«bT&BM3.fctfj£©&fT&-5. 121 1 9 ©H 1 gff « 2 
3©#T-B:, HI 4 8Ci7jVr,£5& 1 63i{gH]E§6 6 1 £ 
t>on^^^S©ffi^||^|llgg$:ffll^?>,r tlZ£ t>, 
MSIifttfW^T? * 4 . 1 6 3Hfa 6 6 li:<t!)> H14 
6©<fcd&n7r/8 ©{ftfflfflfg-Sj&ttJg 1 feStttil;* 
tl5fe»/l'-77^l/^ 546tVC0541iC«t»3SS 

S i: fc: «fc D 1 6ffl*»£«**ffiffi&ttffi-f4C:i:*>-C£ 

So 

[0 10 8] 6«f&[l»©*jfc&i!Mll*-3. %fi| 

{f^*>e»WISE&6 6 2 £MHS&6 6 3iat), iPif, 
ms^Wt *) , itffis 6 6 4 T-ii-lt-^fc-B-T c o s 2 0 
£-p<3<, Sfc*#i56 6 5T*fcfcs in2 0£o< 5. 
Cft?»^IS6 6 6ffIU sin4fl^<5, 

[0 10 9] sin20tcos20fr? l , |s]«C U 
T, WIlgg6 6 7^Hg&6 6 8 i:JHff§§6 7 01:j;Ds 
in8e^<5„ SI0S&6 7 1 fcHEliS 6 7 2 fcSJI 30 
SCi!)oon89S-3<5. * bT**S6 7 4 IC «fc 
Dsinl 6fiSo<5ii:C < t!) 1 6 Mfg* s T- § -5 . 

[0 110] bLh©<fc-5& 1 6»fg;5r5$K:J:»K 04 6 
©«fc-5fe<B^E*Scbfc£7&l 6 QAM<g^©±T© 

[Oil 1] £fcl2I4 7©«fc-5t£ffia&b&£J&6 4 Q 

PI»aiH«4 7 UDgTmv^fflT, «HB#^7- 
U- b#ti;LT b£?<> 40 
[0 112] CfflMStlT20£Djm5. lofcfc 
|Sl«Sffi«sStt-rtifefi^©«^^^{lb*:^ci:T-fe 

lo(ii3 8T-sftB^bfcJ;ot|H]^^^A^D^ h 
5:l§:(tSCr.i:T-feSo A^.O s> hS4 5 1 ©t£©|5] 
JW^-fA^D^h 0^fl*i:J«t-*t n tt/ 8 ©&ffl 
©RWHffiffl«*4 7 1, 4 7 1 atffiDli^jSlSSSSCi: 

[0 1 1 3] U±©«tdlwbT 1 6iSfg*StJ:t), fi 50 
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iji&§{it$©«j&T- 4 P S K «JC «fc t) 1 6 Q A 

»«bfc»^ aa&e 4 q AM<Dws&*mgzm<omM 
[0114] vi±m b < m^tz x $ tz*&m<D&mmw. 

[0 115] iCS&t, — o©^«^{z*fb«*SS 

mmm t m.mmt>* % o 3 -3©PB»©gre*£ss£-r 5 

T-S5tffi3^ b©3§ 1 £fg*&l*Ab&A£fB#tt» 

i7"—!7y}ZiM.mm£.z-§z><> mz, tprnvry^i-t 

1, £2^— *ai£S£"Cg3. life, *§y©7>^ 
fcH5##Pfg©s MO^Xh0i3§I«IAbfe 
AJ£!SS1, ^3 5 ; -^^J©^TmiiSiT-&5c 

[0116] *b*ig<a**s^/B7^*;b«s»a£ 

&f£^«gT-g<i£t£fl3IT- § s „ SI 2 g(s*tti!S*»± 
^©^>7 L ^-fe^5i:-ri)±{c^n^ b©feto?i§* 

bfcV 1 ' A* IZ IZ&'p-m <Tfc7tl** s ;&£o S§ 3 g{s«& 

[0 117] JW±©i-5t:*«W*TVe26fciS;fflbfc 
t§l&, 3 ooigo^t- * 1 o©m«©ffl^ifc 
W«tf*tHETfSx b*£:feS:v^iite-r£>i;v->-5;*;t& 
SUftf^S. *SS^JT-(±4PSK, Sag 8 QAM, 
16 QAM, fi6 4QAM®M^Lfe#, 3 2QA 
M-^2 5 6 QAMT*&HSiT-t i>o ^fe, H58^>H 
68(a) (b) ©J;-5&4«fcb< {±8fil©ASK{f 
^l-Mffl-r^Ct^-t-S?.., *&, 8PSK, 16PS 
K , 3 2 P S K T- fe^JfET- § S . £ feUSE^T-ii^Me 

»©«ai*^ b&i*ji!s±e»^i»eiji-e * bx* 
ar- & s c: t a * t- *> 

[0118] (^ifi^J 2 ) ^SE^iJ 2 tt^SS^J 1 T-WtW b 

e^ic $ t> t^gd b, »sag^|!^s«ii5:iiAp bfc *> ©t- 

5 s — ^ 5:«?iJ^«D t D !_ 2 © 2 OJC^-fU b, Z ©^-ffl 
^-^ © 1 x. WD -,t- ■}> CD?- 5 — ITIEiB* * D 



(13) 
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iftliiiSinj&PgJl^tod^tfT-t-So 

sou mbiSiEft^£mn*t<D&mm<DWk*)6jiE(Dft*5 

[0 12 0] Ctifc/BV^Sfcs D^ + V^iUJD,-,, 

Da-!, D2- 2 ©2 0tZ>^^^>^;i/{3tix.5o 

[0 12 1] £ft£A;&e^©C / /Nfiai:FBJI?-*>* 

t-r&t, CN = d©Bf, DwttSS^nStfD.-s, 
D 2 -a, Da-attB^Sil&V^ »ItCN = Cfil±Cft5 
tD a - 2 Ai$e,CS4$n, CN = bCDB#D 2 - 1 tfiDt> 20 
►K CN = a©B#D 2 - 2 #;!jQ;b£„ C©J:otCCNA s ± 

fS©iaT-ittB^-r?»o -HttWCEIS 6Hi^8 6 i t^-r«t 

fiTtS. BI8 5 t-ltti Lfe C N = a i: «s SttfSClI 
ZV^^-^^CDBiStSrLafcb, CN = bT-(±Lb, C 
N = C T- fcfc L c , CN = dT-ttLd, CN=eT-ttLe 

2T'^-To HA^B^^^^idiwD!-^-^ >*;i/i±— 
l£j£offi*rc-S£T-£ So |bJ#IC LTD ,- 2 ?-^>*;i/ 
ii&flT <fc !? g§gt L c BlrtfflflRtt 8 6 3 T?B£T 

SESIL cy.rt©®Itttifl(8 6 2 •k^ft&fc 
»Dl-lf + >^feS4f?5. ra«{CLT«B$8 6 
4-fttD 2 - 1 ^ J r>^^* s S^T-#> M^8 6 5fliD 
2 - 2 ^>^;i/#ff£qJi£i;;t££„ C©<fc5£bT, C 

5 CC/N©'Mtff^f-^ »'J> 

? & mmm<DB.m % t & s t ^ 3 s . 
[0122] ftttwfcflu&fca^s. ;ct-M 

&{iS&l©7 r n^0T-££o S*WtcH:ia6031-eSi 

s^Lfci2 oaie *&© ^Dy^BfcHiiSffl-effu^ 
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«E]I& 3 8:1-1, l-2,2 : l,2-2©4o©fcB;b£4>*>, A* 
{f^£D>-a, D a -2n D 2 -u D 2 - 2 ©4o©ff-^tc^|6 
LTUi*t5. C©?*>, D,- Iv Da-zff^-ttS 1 EC 
Cai>=J— ^8 7 1 a(cA±»$n, 4ECCi> 
3-^*8 7 2 afciECCi>3- **8 7 3 a££s£ 

[0 12 3] ^Ct£ECCx>3-^8 7 2 afctgJE 
CCi>3-^8 7 3 aJ;»)t>a6*3EC3i7— ETiEtg** 
tiotl>5. Z.<DtziSb, 12 8 5©CN-?gJl^-\* >^;i/ 

*;UttD ,-2-^* >^;i/«fc t) f£<^ C/Nfit^WT & D 

,- 2 «t *) C/N©(BTlc^ilSa<J5fef!&««3@i:^oT 
<^S. IS £ ITIEc? ixfc D i-i, D 1 - 2 fl^-{±-&fS,ig8 7 4 
aT-Difs^KilrjEjE^tU SWS4tA***l4. - 
75, D 2 -l D 2 - 2 Iftt»2ECCx>3-^8 7 1b 
CDctKDg-^^Vu— ^8 7 2 b tiUE CCx\>^— ^ 
8 7 3bCi!)R») UIE^F^b^tl^S 8 7 4 b iC<t 
»3D 2 «-^tC^J5)c,$n, «BS4tit)Aj!j$n5. £ 
ECC3L>n-y8 7 2 bfcfclUE CC^>zi— V8 7 3 
b X t)X7- ITIEf^* s it^o •!©*§-&, ^ia^4JiD' 

«fc Dales ft*. £Lh©j;5lcia8 7©^fftmi t±*r 

*J£0!I1 T-SilLfe^iCiSD!, D 2 ©2J1©^IS^ 

^-0iEtg^©MS'Kbl3 «t D D a _a i:Di- 2 XSD 2 - a) 
D 2 - 2 ©&<<? 2Jf ©!|3II$PgJflifii£&oT^So 

[0124] *Kc©ffi^s*e-rstt«sittw-r4- 

18 8tt§i«©7D-^iffe5. 0-8 7 ©Sis**© 

fiSJ 1 ©El 2 1 T-UiB^ L£S§ 2 Sil«i3 3 fcSKH D«JE& 
T-feSo E C 0^=1 — ^*8 7 6 a s 8 7 6 b&itiDbfe 

5 8^6 8 (a) (b) ©«fc-3«c4fiB&L<tt8fll© 

PSK, FSK^iST-*<t^o 
[0 12 5] £Tv 0 8 8C^t, §<l$tlfeff^{± 
tI?|3 5CiDDi, Dafl^i: UTS^^^gtt§3 
a, 3bC<t!), &«Di-,tD,- 2l D 2 - lv D 2 - 2 ©4 
^©M^i) 5 -^ < e>tts ilECCr3-^876afci 
2 E CCr3-f8 7 6 btX*?h5. ^IECCt 
n-^-8 7 6 afli, D.-J^iECCTa-^S 
7 7atJ;!)R0IIiE$hT-&J«»3 7»CiSe>*t4. - 

Di- 2 fg^-tt|iJE CC?3-y8 7 8 at«t *)Wk*) 
¥IIE£tx-&m&3 Hzm<btlZo |3)«ltCbT^2 ECC 
^3 -^"8 7 6 bldis^TD^fi^tt^E C C^u- 
¥8 7 1 biC^5^,^T, D 2 - 2 {I^ttIiJ E C 0^3 — ^8 
7 8 b!cio^,^Tm•^ITiE$^^, ^f£8B3 7l;A*?n 
So P.tilTIE^iafeD,-^ D,- 2 , D 2 -„ D 2 _ 2 {i^ii 
^fi£gB3 7Jc^«,nt lo©«^4:)St9aWjgB3 6«t»3ttS 
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[0 12 6] &ft9FlJlfl!££ J: OD^liD 

»H8 5TlttWbfcJ:-5ts A*if©C/NItfJ;^ 

[0 12 7] ITOCHigh Code Gain© 
iECCrn- 7 7 a, 8 7 7 bhLow Cod 
e Ga i n©§iJE C C^*:n — 7 8 a, 8 7 8 b© 
ffl£^UUIE«£;t»©HS'Hb£*T3#&£M^So i'JEC 10 
C^3— ^*icm 1 6 5 (b)©ECC Decoder 

E C C^=J — ^£ U-HVDt U — KVOt > 

«F-9©PS#©*^^SW^b*a^EI 1 2 8 (d) 
(e) (f ) tjfrfTrellis Decoder7 4 4 p, 74 4 
q, 74 4 r^ffl^&P^ITIE©^P^SEg|©^^V^ 
^b^5S;^fflVS5cfc{3«t»3^tliriE^O^»3Cod 
e GaintMotnc^T'&S. I^UII 

[0 12 8] SfcHl 60, 016 l(D7W7miZ7fs 

■fZoK-mm^-iyf-v-n-i 4 4K§, §{s95 

i:r-f>^- 1 J-^-7 5 9K x 9 3 6 b£a£(t, Ell 
6 8 (a) ©Inter leave Table9 5 4 ici t> , f >^ 
-U-^Sfrtt, f-f>^-'J-;-i-9 3 6bCDf^> 
^-'J-7RAM9 3 6 xt N ^r:— Ft^rtCJ; 

fc?K mmimtLtz. 30 
[0129] zzx-mmftwmmmzms 9©c/n 

18 9i;i;£^T, iBi^8 8 1 liD^f -t>^;i/0 
C/Ntx7- U— r-OW^fc^U SS8 8 2liD 
i-a^-f >*;i'©C/'Ni:fTiE&©^— U— homm 

[0 13 0] A£{t^©C/Nfit#/J\;* <&ftfcf>5:5 
S, IJjE^©^-^©-^^ — I/— rtt*:t -Jg 
OC/NittlTt'tti!3 iTiE^©^ 5-L/-h*^>^^ 
AKfi-^©*^7— V— t htlTlCJR*f>-r/S^ 40 
— ***IE*fc?i£;*ft&V'>. 08 9 fc^Tifc* 

fcC/N^WT^K tD.-.I^tflS 8 1 #*VT 
J; -5 £ C/N # e fcTF©*§-&D ^ > ^;b©«s$A s T- 
gfcv^ e ^ C/N< d©*-&D 1 5 L ^ >^JV<DmMH 

±@5> JI^-^IE'firCBflET-t&V^ 
[0 13 1] C/N = d©B$, Dx-xfcfcM^tTIEt^tf 
Dx- 2 «t !)i^fe«>, gmilEg:©^ — U- httj&8 
8 5 d t^-T «fc-5tdE t h felTSC * t> , 5 s —* £B£T- 
15. -S, D.-aOW&HIEtefcttD^ia-^^Jfit^ 50 
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fc felTIE^©^ 5- - U - r #D » < & ^ & a&U 
IE&©^5 — I/ — hi s E z £E t h4±lHi*fe»B^T- 

[0 13 2] C/N#|qLtbTC/N = Cfcfco;fcB^ 
Di- 2 ©p»5fJIE^©^7 — U— h#j£8 8 5 CtCTjcT 

T-(iD 2 -!, D 2 - 2 o* t) D 2 ^^>^;i/©^ttTfi6H 
«ttt«C*S. C/N©|qLtC#W C/N = b'K:* 

D 2 ^ >^;i/* s 5SH^ailT- § £> «fc o & „ 
[0 13 3] $£>£C/N#|Sj±bC/N = b£;feofe 
Bf,<&T\ D 2 -,©X7-l/-h^8 8 5 bt^t,to 
tEthl X-m'P U D # 5 «fc 3 t: & 5 . 

C©B$, D 2 - 2 ©at7— b— b&E t hj; »3;*;§V>fc«t> 
B£T-#fc<^. C/N = atftot,^8 8 5 atftJ; 
oiwD 2 - 2 ©Ji^— U— h* s E t ht;STi'J>LD 2 -2f 

■v >^;i/#B£T- ja±3ts!5. 

[0 13 4] C©<fcd£bT, R»)ITIEIB*r©^S!HbS 

m^zztizzzmmmmn^ D 2 ^>*;i/£££>tz 

[0135] zom&s ^-^mmt:-mmm<D^~^-tfi 
bx $> mm ^©-swb^t- s s «t a &mjima c 
u *»fl8©*ffieisss; s - h c «t *> , 

SB C M'J>f S mm SfiS lug t & S t ^ 5 £££ * s 

«t a tare*) c sMifli* u ^ c j» DTiss&fa < b«c 
# & is i ^%^t- sit- ^a. c © ct a ee^©7-* ^ ;u 

[0 13 6] ^fe, ItSegmentT-^CDTKl' 

x7-* j s>w»E.mv$<z>&mm*L7 : —sr^ 066©^ 

f-^^H i gh Priority Data D 
1 -i^bT088, 01 33, 01 7 0, 01 72©H 
i gh code GainfflECC Encorde 
r 7 4 3 aT-Siflb, §(I«S4 3©H i gh code 

&ain©ECC Decoder758 T*S<s "f 
So CO^T-liC/NtftftLT, {f^-©3i7-U- 
b* s tgx.Tt)H i gh Priority Data 
D 3 _ 1 ©ai-5' — htt^(5iftf ^55:V^fe«), ^^^^ 

fttSGracef ul Degradation©^ 
^A 5 f#?>tLi>o 01 3 3, 01 7 0©^Sggl5 7 4 9 , I 
Ma$ 7 6 0 (itliiE© 1 6 Q A M , 3 2QAMf*, t© 
HJE^4T-5!>^.2)0 5 7 ©4 VSB^06 8©8VSB 
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T-&8PSKT'€)Graceful Degradat 
i on©$)JFI* s f#£*l6„ 

[0 13 7] £fc, Ull 3 3, HI 5 6fc5jVr«fc?£s 
High Priority Data52nd da 
ta stream i n p u t 7 4 4 ©>p©E C C 
Encoder744atTrellis Encod 
er744bT-High code gain©lt)S 
■^fb£frV\ Low Priority data£E 
CC encoder 7 4 3 a©*t-Low code 

gainORDflF^bftfTiCfcCi!), S<fB§©H 10 
igh Priority datatLowPrio 
rity data©X7-l/-h^l<lS:Olt5 

*fLT£N High Priority Datattg 

^§{l^©<fc?£C/N©£<b* s ^UV^jfe£;fea>T 
t». Low PriorityDat acD^ftCffU, 
liamt^. l*bHigh PriorityD 

a t &itm££tiz>tzibmm7v v<><Dm&&m&m& 
toi38] (mmm 3 > cit*»w>js 3 ©usswc 

[0139] HI 2 9 (±lHfi£#!l 3 ®^(*SIT-Jfe 5 o #?S£#y 
3 {±#fg B£ ©e^g * 5 s * ;!/ T V & S£ > * t 1 A tz m 
l^fcfclfc^U m^P^JS©A*B*^4 0 2lt gin 
«x>3-^-4 0 1©A±»SP4 0 3CA*;U #ffl£® 
»4 0 4fc:,fc!K Sgl^-^JU.h^^-^UhSgS^ 
-*5Ufc#SSft* m«iaiM 0 5fc*&ffi»Sftlii*> 30 

[ 0 1 4 0 ] flb©A±lB**4 06, 407, 408 fcfc& 

*snti>3-f-4 o i tm»<Dmf&<Dm 2» 

i>3-^--4 09, 4 1 0, 4 1 lCiUBESSSftai 

[0141] ^^^©4^©^— t>(Do*>, m 1 ^— * 

?iJ©4H©>{i^fcfc, ^figg4 1 2©g§l^fii§4 1 3C 
«tt>TDM^SC*©«flffl«lK#-afl3*iX-C, ilr-i' 

[0142] S§ 2 ^-^ fll<ZXt^»©±»4» L < 1 SB 40 
tt#«84 1 4£J:!)^mfbSft* Iff 2 7 r -*?iJi;UT 

S4»U<t±16Stt^aS4 1 5fcJ:D>fi<b$ii, ^3 

[0 14 3] CftC> £ gltT lT"tt3 O©^- * 

4 <t t) mmm 1 -r-M^fc^^tv am 

«5fcJ;»>7 , >7 i *6fceia»7fc:,fc!K ^MlOiCj^l 
0iC*S12ti!) 4 g l§<s*12 3#©3fl©§fs«l 

!Cj£ <~>t\Z>o 

[0144)11 &mWL 2 3T?tte»B 2 1ti0*i 50 
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r a ©/hg©T>7^ 2 2TS(j-T^ §fsfi^©<P©g§ 
l^-*?U©^£Sn^-*?PI£a$2 3 2tS4U 
SI 101*^:3-^-4 2 lCtDNTSCeftKtt 
7-fHNTS C«^*0<a»<fea®l!ft*tB* 4 2 5 i: 4 
2 6SB£L-UMjS-e-4. 

[0 14 5] S§2g{f«&3 3T-ii, *ir 2 ©ffI07 
>5r^3 2T-£ltT, &lT-*#m&til2 3 2 k.&2 

?USB£U |2Iff3-y-4 2 2CJ;!), HDT 

4 2 5, 4 2 6 £B£LfcB££-£-5„ 
[0 1 4 6] $3£fi«|4 3T'tt> r 3 ffl^g®7 
>^^"3 3T-SttT. SB l:r-*?'J«£SI5 2 3 2 i:M3 2 
7=-*?llB£SB2 3 3hH3^-*?iJI?3Egf$2 3 4{C<t 
t), m<T-*mt.m2v : -*Ji}tl£3 ; r— 

®jss»«as©i*«m* 4 2 8 ^ai^-rs. sMfema 4 

2 5. 4266, 427 fctttfH? § & . — flS©^*^ 

TVj&gti, ^s^uiSfcttS i*>«=>;&£t£tu ii§ 

{§«! 2 3 T-S<f NTS CSSCDfi»flfe©8fcfltttJ 

^4 2 6 i: UTtB±>$tv?.o ■ 

[0147] T-(i, *(cni3 o<Dmimm.^>-='—?- 

4 0 lO^ny^BIfcSrS, M^Hb<ii^5. j@ 
SP«US©BfciitfI^fctA7t>SI5 4 0 3 tCA^$tl, fl-£H] 
S§4 0 4tC^t>n^„ #SI[H]S§4 0 4flW/n> K3 
— ^-O^SCfci!) 4oCE>e^C»K-rs. QMFf 
©7.MF0 — nT. V 4 4 5 1 fczk^W / U7-fM 

4 5 2 t «fc D % *¥flP^#fc*¥««J*#fc#«<* 

*u ■y-7'-y->7V >^SB4 5 3 , 4 5 4ct»), §*© 

f&frfcfctf > ;/ 'J >^P- h Ufe^ 
frl£$i\M.B—;*X7 j )V# 4 5 5 fcSiiVW ;U7 -f ;u 
^4 5 6tat), #** 5 Pfc*£itfi*e^, B&LTH 
i.V,.«*fc;fc¥fflMSl«WW*^ B§LTH L V„«^{C 
£-|H£fts t7t>7'J>^S4 57 J:4 5 8Ci!), 
*>ru >^ U- h £?g£: L.TE88B 4 0 5 Izm^ti 

So 

[0 14 8] 2k5p*«J«dtt, ilD-/W7-fM4 

5 9 i:Sfi;W^;*:7^;i/*4 6 Oti zk^PSS^S 

afs^fi^. ^LTHHV L fi^i:, Mic«iii&«e 

B§LTH„L„<f^{Cc9-gi$tl. ^^>rU>^» 
4 6 1, 4 6 2CJ;!)-y->ry>f U-hfeTtfT, £E 

0 5C^C,tLS,, 
[0 14 9] JE^g(5 4 0 5 T-&H L V,.{s-!§-£g§ira6a5 
471TDCT ^©ftM©JEi^§:^TV^g 1 itiTjSiS 4 7 2 
«t »)* 1 ^-^^'Ji: LTtB^rSo 
[0 15 0] H L V„{I^fct?fl2E,fgSI5 4 7 3fEi?n 
JS2ta*»4 6 4fc3ie»il*. H„V L {l^(i^3£E^gB 

4 6 3{z<t!?ff^^ng2ai*gp4 6 4^aie>n-5. H 
„v„{t -^-ti^gtimss 4 6 5 c i t) ^M&m&m.m j % (h 
„v„i) fc^S5S?^jgB*«{i^ (h„v„2) ta-w-e. 
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tU HhV„1 ttH 2 tB^gB 4 6 H H V„ 2 fcfcSg 3 tti 

^34 6 8^iiC,tl5. 

[015 i] *cb3 i zm^xmi w&^i-y-A 
2 1 ss^-r § 0 m i ia^rj-y- 4 2 1 &m i sis 

g|2 3^<i>©ffi*K mir— &D 5 

0 1 lcA*b^^5>7 r ;bgP5 0 2t;j;t)^^7>7 
A<£fi?V^£H$:ftgl5 5 0 3 tiD, BUxE©H L V L fg^{C 
#ftbfc«Ul®it*£g[I]B&5 0 4 htti^SBS 0 5fc«fc 
t>BjBi£^£^gbTNTS Cfg^©®^ 0 6, NT 
SCfl-^-T*^ h7l" :7ffijB©iIH£5 0 7, 7^ h'TV© 10 
7;HjB©jIi|g>5 0 8 & b< fcb V-f FTV©-^ 

^;wi@®©ii^5 o 9 *mti-fz><, z(om^s yw> 

^ b— b < ii'f >^ b — ^©2o©jt^!i©^ 7" 

ias i o 5 o&&mt>ti& 0 st, ^istfrmmms 

1 * h © 4 P S K <D-m.<D"r V S> )V T V mm £ §<g b fc 
tt-fctiU 1 1 SI« 2 3 hi 1 Itx 3 - ^ 4 2 1 t <t 

ra-^-c/D v ?m%:m^Tm2mi£!.7"^— v— & 

S£BJ3-ri, 0 S-r»2§fl^3 SfrfeOD^g-ifiilgl A 20 
ftms 2 UOAtU #Slf$J|gi3 5 2 2T»fi?n, 

it>7-'J >^3S5 2 3 tt !? 2fSfflf->7-«; > 
^'b- t- t)Sifin— ;<U.-l)Vt> 5 2 4 £<fc tb H L 
V,Jt^#:pi£;S*l,3o D 2 {g-^fctil2A7J95 5 3 0 i D 
A;frU 7>«lll]?§5 3 1 ICit) 3ocDff^-{C^||$tl, 
S2tfSa55 3 2fcf 3fffigP5 3 3fc, §l3{$Hg|$5 

3 4£<t ^g-^n&tj, 7^^>:7>£fu n 

— !t>7-U >^SB5 3 5, 5 3 6, 5 3 7 £ <fc 9 2 fg© 
-y->7"U >^1/— hil^D, Si£^-f/^y'-i , ;i/^— 5 
3 8, SigD— /^^7^f 5 3 9, mm^-l^xyj 30 

inuss 2 5T-*n#^ti, m— y-vru >^8f5 4 

1 t*fo-;U7^^-5 4 2 CA !? 7X¥f&^B£flt 
<g^fc&tb *D#i55 4 3 Cjgl^ns. H„vjg-^i:H 
HV H lOTtt*nlltS5 2 6tJ:»)inlfSiXx jfr-^-it 
>7"U >^g&5 4 4 £7k¥^4 ^7.7 J )l"!7—5 45C 
<£ [5 Tk^aSttttlfee^- fc !> iD»S 5 4 3 fc «fc D H D T 

£HDT V^CDlH^ai*5 4 7*sm*$fl*. 
DNTSCItti^^nS. 40 
[ 0 1 5 2 ] 1213 3teH§3BHt^":3 — ^-ffl7n >y ^El 
T-DJg-^BJgl A2JSB5 2 1 *>£D 2 {g^fctg§2 A*J$i5 
5 3 OA^A^biS^IIi^n-^-5 2 7 K «fc & mixfi 
<D^M-ZHT>m^*m£.ZtlZ>o D 3 (i^(im3 A±jS5 
5 bMiS^SPSH*^-*"- 5 5 2 t <t D 

^^^V^K *5«tV-&fig$nH„V„2e^*« 
14^1.. C©<3^ttHDfs^h^il5 5 3TM 
£*Ugi§P&gTV{g^\ S-HDff^i:^?)m*SP5 

5 4«tt)3e»«pifejei!*fl6e*5 5 5*«m*$*xs. 

[0 1 5 3] mzm2 9©|ftB^T-Mtlfc^fit5 4 0 1© 50 
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[o i 5 4] in 3 4it^-^mmx-^ij, mi?—*? 

D^S^^-^ib D 2 i:^3^-^?iJD 3 ic 6o 
CONTSCf+V^Lb L2, L3, b4 s b5 s 
L 6 i:6o©HDTVf t >^-;UM 1 ~M 6 t6o©S 
-HDTVft>*M l~H6?&TcDWffl4't, BIB 

-f TCDflJllffl C D >mmz bl*>£>L6£TD m^s^t- 

0 lCf lf+>^l/CDH L V L If^Se &tCD 2 {I 

^©f^w>6 o 2izitm i^-+>*;ncffia-r*B*w 

»i 1 f t >*;i/©H DTVtNTSC i©S^ffi 
*Mlog=tK ftu$©H,_V„ff^hH„V 1 .fg^H„V„ 

lfg^££3„ JfcD,ef©b^^>6 0 3Cmi 

/^-HDTVi^lSH l , -r&fc>*> 
1213 0 T?a$£BE bfc HhVh — 2 H 1 fc^So 

[0 15 5] ZZT-mi?-*>*)l'(DTVmt:mffilstz 
»-&*iSWra. *-T'J^T>^^-fc^l§:^«|2 3i: 
MS 1 18*^3 — ^4 2 1 ©>>x^AS^-o-«§©§fs# 
tt03 lfflNTSCt)L<li9^ h*NTSC©TVi§ 
*C^S7>7 l ^-i:»2SM-fS«ll3 3i:* 
2«x>3-^4 2 2 &*)O^CDgfS#tt^>* 
;i/ i saw bfca^Sfi 1 ^-^ 5U, D ,© F * > 6 0 

1 £&2 7-*&L T> 2 <Dh'*-i >6 0 2©fg^£-&fi£ 
Lift >*;H CDN T S C#ffli:|5lbSmi*l^©HD 

[0 15 6] A^T>^^-i:^{itagllT-g§^3§f=«l 
4 3 i:S5 3H^7-*n-^*— 4 2 3 $rfeoB^l®tg^©-g)5 
©SW^iiD,© F/'f >6 0 1 i:D 2 © K^-f >6 0 2 
i:D 3 © K^-T >6 0 3 CD{§-*f U ^^>^;H 

© n t s c t is) c&mft&r-mmmmcDwnomm&m 
leifiicbTif^^ns. 

[0157] 03 5ttsy©K^-f >o*jsg-e*%. £-r 

NTSC©»lft>*^ttL lCEl$ilT^5. - 
©L 1 liDjf?©^ 1 4 Y*<< >©hV^f>6 0 
l©&MflfefK *SSI5CNTSCB|©t^^7>7;1/ 
«$Sh^SS^J 1 -ettreb&«H««fc^trtit*S 1 1 A s 
A-^TV^?> <> fttHD T V©* 1 f-+>*;H±L 1 fcM 
1 tC7>f!l^*XTA^>TV%S. MlliHDTVtNTSC 
i:©M7>tf#T*fe?), D 2 © K^-f > 6 O 2 £ K^^r > 
6 1 1 ©p^tCAoT^So :©1^6Mbp s©NT 
SCEE«e^&SU8UL lCJK^-rSh, Ml©fiii 
2{g©l 2Mbpst%5, LltMl tS-g-fc-frSi: 
1 8Mbps©§^I2Se«3 3tSfj2i«f3- 
^4 2 3*>&«HS£qrfgT?fcS. iMISfl 
TVNSjEi®*l£«rfflV^ 1 5Mbp s©»HDTV 
ffMl^SHSI-SC: h^T-^So t*oT113 5©iaM 
T-t*- -V > T- H D T V t N T S C £ W%\ZWMX- 1 
5 o ^ ©i§-&7^ +>*;i/2TttHDTV ©B^ti T- & «e 
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U 0 S 2 1 MDTV©T^^7>7JI/iifj&J. * 
fc, 7-/^-HD TVg^ttL 1 i:M 1 kH 1 t^Hftlb 
-CfiKSSJtS. ^-;t-HDTVCi»f«ttD s ©F 
^^f>6 0 3, 6 1 2, 6 1 3SfflV\ NTSCft6M 

bpstig^bfc«^ -&it3 6Mbp smti, mm* 
is<Ttxti£mm&mmn<D7£&m®2 o o o#©*-^ 
- h d t vm^ bfem-z- £ 5 » 

[0158103 6©iBgia(±D3T*6-o©^^ A 
-Y >ft,5;»£t^-^-HDTV{I^ftlE^bfci§-£-ft 
tjvT. NTSCEilt4 6MbpsCaSbfei^9 10 
{g©5 4Mbp s#{k2IT-^£o Z(Dtz&>& ») SBiR© 
^-^-HD T Vftfzij^T* c? £>o 

[0159] W±fcfc, 3i<i{i^©S«©7.k¥*> L- < JiS 

Sfi©2o©ii^BSrffie.^i:{c e t^, ffl«»Jffl^* 
fct2fgi;££&. WTJCl^ft-rix, 
[ 0 1 6 0 ] m 4 9 fctlg 1 ^-^iJ©7k¥iJI?£fi^D vi 
kiliftf^DH,!^ 27 r -^?U©|5] b < Dv 2 J:D 
H2\ ^3 5 :: -^?iJ©Dv3i:DH3©{i-^g2ggI^^-ro d 
©i»^r, ^^-^^©SiSfl^i^DvatNT S 20 
©{g££T V{g^#Ao Ti5 !3 ff§ 1 ?U©7.MP{i§?£{3 
■^D H1 (Ci«^TV^A s AoT^5o tot, SBfiliS 
T>^^-L.A^oT^^^^l§{f^2 3(i, NTSC 

^0Wfi^&s4fts. -15 , mm. 7k^©ffi*[Ri 

©<1«T>^^-Sr*)0^ \&mW.2 3fcfc, 0>J;t{£, L, 

S§l§:{sSI2 3ftffl<^fe±§£, T>7^©t£*> 
-SfiiNTSCtf, Mt-ttNTS CfcHD 
TVtfSSf § S 2 ^ASjiUll-?. h ^ d A t 
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[016 1] S5 OI±TDMAJSCLf;S^ &=r 

hi 2 KD9bmm^mm^7 3 1 1*— ksb 

7 4 1 #!&!:)- £tVTv^„ X, 7 l/-A©$fcgia5vC{±[5] 
WWfg357 2 0#i£lte>;h,TV^o C©»^«±, &*-f 

T^3, #ijxfcf, ll^-fAXD-j F7 5 0filf + 
>^;i/©^r<|WIDS«fi©NT S C, HDTV, 7,— 
HDTV$;gSCi:i)Sf|5, g-^©^A*Dvh7 
5 0~7 5 0 ed s ^(C?4a:b'ro?.o ^oT#^©St 
jciJwA^Se©*-* A^D y b^fflv^TDMAJM 40 
i^-r-S^i^r. ffiltaibtNTSC, HDTV, 7.- 

m#J*)zk 5 Ffl?g7'>^^-T-miS{f«i2 3ft&o|gfiK© 
«^NTSCTV{f^ftP5{I?£7'>7^fct )N HDTV 
ftS£T-#3„ S§2§{1£|3 3 fcir& i: jg©*- 

-^-HDTVlf^^tSiflli. l2Jl±©«fc3C 
iljitt©feSS{it>'^^AS:^(±}*i>o C©±i-£r, H 
5 0©i^i5:iIT-> A-^httOTDMAMl-ft 
<, 04 gOid&^fi^^ra^ft&^T-fe?.., 50 
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^fci^5 i tc^t-cto^fi^Esic-rnjsi Diftjsjg© 

HDTV<i-tftlf£T*#So 

[0162] W±iB^fc i o izmmm 3CJ;D jSiSUtt 
JgSHDTV, HDTVi:NTSC-TVCD3o©If 
(DM A£t4© fe S $ ;V T VMjl^oJtgv- & 6 i: v> -5 IS 

i*M^5. t<i3B*Mt^{ce^ufc«-&, wit 

ft *F<b -f Z> =. t ifiX- § 5 i: v > -5 «f fc 4 . 

[0 16 3] C^T-s ##BWKJ:S99&QAMftSRQ 

[0164] $1*, 16SRQAM©X7-l/-hSSt 
l?-r&„ 19 9lil 6 SRQAM©i^O^ hMI 
T-feSo II lftPSt^T, 16QAMfflf^ {b^,& 
8 3a, 83b, 8 4a, 8 5, 8 3 af©gl6^rffl 

[0165] 16 QAMCgfjS 83a tiffiSW© I 
W, Q««t t> <S©SMt£&£,> C3f 1 6 SRQAMt 
1" nftv7 btti:^a-r?>i:, «^8 3 att 

y7hbt, ffi«fiS*e>©Eiatftn<y©tie©(t^8 

0 <n< 3 

T'feS,it:*©g^8 4a, 8 6 a & h LT{§ 
8 4, 8 6 (D&mz&mir i> . 
[0 16 6] ^lf-^?J©M5*fePe 1 t-TSk 
[0 16 7] 
[&1] 



[0 16 8] m2r— *?U©gl!)^ftPe2 £-f&t 
[0 16 9] 
[IS 2] 

PC2 -16 = ~ crfc ^ 2 ^ \ 



= 1 erfc(JlS-r-) 



[0 17 0] t^S. ^v3 3 6SRQAM^U<tt3 2 
S R QAM0I7-I/- h ftit#^"'5>o H!l 0 0t±3 6 
SRQAM©fft^h;i/itfe5. ^l^EStCiJ^T 
3 6 QAM©{f^P^Sg^(±2 (5T-S>St^S1-So 

[0171] 3 6 Q AM©fs^,^8 3 a (5 
©8§jgtC&£. ^©{f^8 3ali36 SRQ AMtCJfe 
•2> 4:«^-^i 8 3 fflfilti'7 h b, mm W«t 9n5 ©8i 
SI^^Sc ^^©{g^(±->7 b bTfs^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 t 
9 y©ff,4*^5lfM9 0ft-o©{19 
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^iJDxCD^-H^bfc^OlSD^Pe 1 i:U ft 
*jftt# 9 0 CDf © 9 <i©<s^j££#*##J U IS 2 :r- 
*?iJD 2 £B£bfc:»l!r©P,f)^£Pe 2i:-rsh 

[0 17 2] 

[IS 3] 

Pei-32 =_L e rfc/_!lL.\ 

PC2-32 -1- crfc f - 5 ' n A \ 

3 V l4 0 ^ 2 +2IH-25/ 

[0 17 3] fc&S. £©*§-&, HI 0 l©C/N~x 
7-l/-bilix7-l/- hP e h£j£m©C/Ni;© 
BMfc&tWbfc— tsy&jjVT. ffl«9 0 0ttJt3R©&«>« 20 
jfe^© 3 2 QAM©i7-l/- h^f^to iffiig9 0 5 

(i^— u— 1 o«- 1 . 5^©it^ife^-r. 

i©SRQAMO->7Mn*l. 5 £ b£*£-©Sl 1 
PgJlD a CD3i^— V— Hi.ffilt9 0 1 at&D, x^ — 
U- h# 1 0- ls Ci5V^TftiSg9 0 003 2 QAM£*f 
LT C/Nfit# 5 d T & D a i+.[I]£g©:x 7 — b 

- h T-H^T- * § £ ^ 5^JSA S $) S . 

[0174]*Cn=l. 5©*§^©*2P£JlD 2 ©x. 
^ — U— bfctffi&9 0 2 aT-^£ft£>o ^v— U— b* s 
1 0 _1 5 CC*5V%Tv ftJS9 0 0{C^"T3 2 QAMJCifc^ 30 
TC/N&2. 5 dB±lf^V^i:|3]^©^^— b— bX 
B£T-#£:l">o ffl^9 0 1 b, ffi&9 0 2 bfcfcn = 2 . 
OGDiS-^CDD^ D 2 ^gt. aS9 0 2 CttD 2 ^g 
"To dft&H^toSi^x.^ — U-h#l 0©- 1 . 5 
*©fi&fc::j3V»T 2 2 n= 1 . 5, 2. 0, 2. 5©B#, 
3 2QAMtlfc^Tft*D,tt5» 8, 10dB&#$ 
ft, D 2 i£2. 5dB^b1-5. 

[0 17 5] 3 2 SRQAMCDi^ty? Mn^8<b 
$tfc«-&CM©i7-l/ - SOfcefcg&Sg 1 

7=— ^?iJD 3 i:^27 :: — ^?iJD 2 ®C/N<e^H 10 3© 40 
^7 hSnfcC/N©IS^HT-/jVf. HI 0 3&^Si: 
BJ§ -5 n#0. 8JW_hffefttf> PgJHEj£o 

* D m 1 t 1 -*-* 5>J D , £ m 2 7 s — 9 ?iJD 2 OgiHtc fJSfc 
C/N{fi©M#££ft, #«BJl©$JSI* s £b2>ct:#;b 
StoT, 3 2 S R Q AM©|§ n > 0 . 8 5©^ 
fcTX$m&&Z>o 1 6SRQAM©«^©X7-1/- 

httiai o 2©c/Nfc^-v-h©gg^ii© e fcdt;: 

[0176] 1102 lZ&^X$i!&9 OOlil 6 QAM 
©i7-l/-f^t„ i®9 0 1a, 90 1b, 9 0 50 
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lc(iS^lf-^5ijD ] 0n=l. 2, 1. 5, 

1. 8© i§£r©x.^ — U- h |^t. 1189 0 2 a, 
9 0 2 b, 9 0 2 ctt**^?*— **|D 2 ©n= 1. 

2, 1. 5, 1. 8©i§-&©x^ — lx— h^r^-To 
[0177] 110 4©>-7 hint:C/N©il^ia(i 

I 6 SRQAM©S^t:>>7 Mn&^tt^t 
ft ^ © x 5 - 1/ - h £ f# 2, CD £e l 5 s - * 5»J D a 
tSg2^-*?yD 2 ©C/N©{i£^bfe&©T-;feSo 
0 1 0 4*>S>BJ3t>a>& c fc-5fc: 1 6SRQAM0i^n> 

o . 9 x-$>tnt*mw(D?mfcm& mmttt s c: £#t> 

[oi7 8] zzx-mi^miZ7 : i>^jvTw<Dm±m.m^ 
*&BM<DSRQAM%mmvtzm&(D—m*m-fo hi 

T>^±<D^tn 2 5 0 f t©i§£r©§{iT>7^7-© 

7-l/-hS10O-l. 5*i:{S/g-rSo «i^9 1 2 
tt7-fXl/^;i/^U .^9 1 OI+.C / /N = 15dB£&.5 
Kfe^T-«e*^^©3 2 Q AM#SC©§{g|R#j&&ij*-r. 
;i©L=6 Omi 1 eWjfe^iC&^T'T'i^^WHDT 

[0 17 9] b*>L, ^^©Sfs^^c^btri tJBtf 
rattfcC/Ntt5dB©rt3"T?gy&-rS. C/NtfctfHtt 

t v ©git i: & s na* mf? t ^ % . g 

»aS«IO«»fc «fc t> * W<ttlOd BflJgO^Sjtf 
J|jii£ft, 6 Omi 1 e©^gF*l©^:Tfflflt^TSffT' 
^SIR-ffc^. C©i§-£\ TT-D^hiSt^S^;!/©*! 
1^5o:££l!$M&#fej£T-§&U. VtiiXVt&CD^i?? JUT 

VM^7? 3C©tf— 1:^ x. u Tlt^mmta © t-$» o fco 
[0 18 0] — ^, *^B^©3 2SRQAMtl<tti 
6 8tC^-T8 -VSBffli^, HU32fi©«ta8CHl 3 3, 

hi 3 7®t«tiD 3ji©i!g)ifc^?)o &\-mmv 
sb i -2mm d a -2 x n t s c m(D fpmmm t v ^ & % 

t)> «2HIJgD 2 T?HDTV©ffi*jUife^*3ISCi:*tT 
55. MfUZmi 0 5tci3V^T^l-2I5g®©-9— tT ^x 
10a©«t-5C70mil e%,^gT-ffi:7C 
b, ^2PiS<i9 1 0 b©«fc$C, 5 5mileiM 
X-mm-fZ. H 1 0 6 ©3 2 S R Q AM©it — tT^x <J 
TEtiC©^©^— b'^x »j 7'©®*©^S^/^$:m■r„ 

II 06li3>ti-^y5al/— >3>^{tV\ 15 
3©1+-E^x.iJTH$:<tt)AffB<]{Ctf»bfe*)©T'fe 
S„ HI 0 6(CjoVNTffl^7 0 8, 7 0 3 c, 70 3 
a, 7 0 3 b, 7 12tt^*^©3 2QAM©it 
-tTXxUT, ®l-iP§BDa-a©-y-— t'^x U7, ssi- 
2P&BD 1 -2©+J-— ^iiJ7, ^2P^jlD 2 ©+>-t^ 
i'J7, Ri7tD yi©+^- t7x 'JTS^t. C© 
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5*k '&&%&<D3 2 QAM©+f-tf 7xiJ7©r- * 

[0 18 1] t£*#5fc©3 2QAM©;&£#5£T-fcfc£B 
±6 KXi'J7SSStt5. b*>U 

V > T S to «>T §<tttf8 ifi^njg. X h o & . 

[0 1 8 2] b*»U *SSW©3 6 SRQAMSfflk 
gH-lpgJlD^T-MPEG 1^1/-F©©STV)S^ 
^l-2PggD 3 _ a T'NTS C^b-H© WTV«*$ 
i£flU »2PBJiD a TfHDTV©3es«TVjEiE^*i3l(i 10 
t5CJ:tJ;8, HI 0 6 ©<fc ? b- K© 

H D T V©+>-— tT^^c U 7©^g#5 T>f ;1/^/Jn-T2> t) 
©©^ 4>jBlfeK* r U— KCDEDTVC-th— tf^iUT'© 
^giM OT-fyUilJbJWcU fS«?^JS©LDTV©+J- 
— tT^^'JTti 1 8 v^ujfc^rsti^^lll*^^ 
•So 01 0 7tty7 b7 7^^ — n&b<tis = l. 8 
©I^-KXi'JT^U il35ttil07© 
it - tf ^ a; U 7 t ffi W. X tts b fe & © X T . 

[0 18 3] cKoctcttK -SBfctaywfrjSTtt* 

S{f^A s ®V^%«t^^^T#«bfe§^sTlgfl6^^i^ 20 
'J>& < t 4)8ft^ bfctt- tr* Jt 'J jo^Ttt^A/ if 

©g{s*ST-4>8?&«£ b < immmmvu- Kt-Tv» 

[0 18 4] -fSi;«©f^^;i-TVttiJifB: 
l«iilS5S:HDTVS««fcg«t«SfeoSe#b*»»26S 30 
gmx-gtefr-otztztb, y--¥X^V7[*3fc&^Xi> — 
S©5fi#U*»««T b^b^BJfttSe 
5fS©N T S C J f>PAL J f'SECAM^iC©^^(DT VfMS 

fCitK t-^MDT VSt2i©S*l£NTS C^b — 
HKIiLDTVyiz-KtiifeJ #§{f RJtgfC & 3 

£ ^ -5 s. .r ©fc »se#tt <t •) vMg^ag 

[0 18 5] Pl^fc«ae#»3b«*jl.Sfe»TVjS(3# 

cfc t> s^-r 4 1 ^ a tt#w»* * n a . 

[0 18 6] =#Blc:il3(ft»ifeayu-K©S«Jft«© 
ffl«(£n=2. 5©i§-&, 3 6%^*^^lCltb-rffi^ 
t5. i£;*;lcj£;bT§{f##if;tS. it-hT^^'JT© 

A^Jf^-rSo cwcfctcitJ^^^^Mii©**';^ 

[0187] ST, §107©3 2 SRQ AM©f- If 
;*i'J Tgl£<fr.g,«fc?tc, n4.l<(is=l. 8©i§£- 50 
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£5, g-*©St IltfHDTVSillhNTSCTV 
S**0^*tt«lf OJIM^*Olfe^*« CJ» bT n 
5;^SU SRQAM©D 1 hD 2 ©t»- — tf^.J.'J7'7 0 
3afc7 0 3 bSJffl)S:j6ttCR^t5;i:i:J;!l, § 
ft #Jifi*©ifS£M3ilJiettS*©§{i#i&£f# 5 c: i: 

[0188] Z 

n> l . 0 

©Bf, W±©±-5 3EeS&*4s»c,ns. fcT, 3 2SR 

QAMOig-grHi 

Kn< 5 

h&So ^!St:bT16SRQAM©^iia 
Kn< 3 

[0 18 9] 3©t§-£^9 9, mi 0 0©<t9Cy7 h 

mtxm i tm 2mm*m z s r q am^c^ut, 

16SRQAM, 32SRQAM, 6 4 SRQ AMtCij 
V>Tn#1.0J-X£T-&*U£\ tt±M2Kc43V>t^W© 

[0190] nmmx-tt.mmm^*B&\,tzm'gi*imm 
{s<&{&frMmmzt>tt, ^n?^2r-m sgi 

T^-^^Ji: bT#$gl!B©tei££S£/l§V%Tej£-f 5 fcv 
^©a&^tffS&fti). PCMffil, 7^*, es^mis 

[0191] ^5S«?!l3T-(illll 3 3C^ti5l: 

V^SrsStt, ECC Encoder74 
3ai:ECC Encoder7 43 bCin5t2 
-^(DVy^^ >^U©^ — ITIE©^— K-yV >£^S!l 

Yb-rsdfcJcfctK : &-9-^-v->^;u©Kfi(c^$ro»t 
^fae^©ity'5 : --v>^;i/$rtf-^-rc t^T-^So -© 

il 37Cgti5t:4VSB, 8 V S B N 16 
V S B© V S B - A S Kff ^r(D 2 OOit 7"^ +• >^;i/© 
Trellis Encoder^© E C C^>n— ©Code gains 
£^X.T*><fc^„ Pbl^S5iB^(i^ji!i-r?»ll5E^J6©iai 
3 1 ©!$£B£fc|B]bT-&3fcto4t3B§-r£o 
[0192]EH31©rD -y ^EU±aftlB»«*«B 
Til 3 7©7D>^0lieStfT'fe5. 
3^{a^©Up converter;§ifi©Down 
convertor ^M,IS^S^^S©^a 

ii^to^^o tSoT, «a«SBO«jffii:iM^H:^<rat 
T-fe-So iBiatC LTI8 4©^IB^SSfei/X7 i AfiH 

i 5 ecDgass/^^AtisjwjifiR-efescfctftofrs. 

*feflSfi&Srffi#iC bfcl^-&(i. gll 5 7, 

Ltz^m^tm i 5 8<D±?tjimi&icir%z£&X'g 

So 
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[ 0 1 9 3] mi 0 S(D->K ilx — *>a>tC*5^Ttt* 
l-i-Frr*-* >^;i/D 1 _ 1 h^i-2ity5 1 -^>^;i/D 1 _ 2 i: 
PaHc 5 d BcDCoding GainGDMSrotf £^ IT ^ 
So SRQAMii "C-CDM" £ttft5##6J»<Z>« 
^jStf-^ffl^M^SC (Constellation-Code Division 
Multiplex) Srrectangle-QAMiC/Sflg Lfc^CDT-a&So C 
-CDMIiTDM^FDM kttit u&*«fb;&3ttf * 

S:±i^t*- fc K £ {) T D M^FDMCiJ^l^MI© 

tfett£«*>&#e>iss-rso coiatc-CDMttff 

[0194] C-CDMfcTDM^IM^Mfe 
««*«^&#»*S^*«#S (FDM) 

NTS C^^t^ii^^ f7A7 2 5©£-5&M)^ 
2 2T*$>So — CD3r* U77 2 3 ^^^CD^r^ U T 

7 2 4tt*na^g<&u 0 *av^qF*t»tt*& 

t'J77 2 2£S(*£cfc5£?fU*^y T7 2 6 hS2 
*+'J77 2 7£4MML£*JBl«-57 2 0 £:g§2{g^ 

7 2 i *»4cfcfc«fc&qp*tt««-e&ft. ^us-^7 
2fif 72 i^«kt)js)ii<^e^s/j^5fctti*T3ai«i- 
asanas*- &. 

[0195] 1 3 4^«e3R©^SC3 2 QAM£ 

HffittThresholdltiit^^ >^JVB(Dm 
fBTheshold2^Jt^T4~5 dB/jN^ <T^V^ 0 t£oT 

4-5 d Bmrnom*^ 2m<DMmmmm&nm l ir 

So L^U. d Simm^CDU^JVfimesholdZ 
KlTK:**i:*«»©*rti*tS»*»2ffl|*7 2 1 a© 

®^ftv« 1 fif 7 2 0 a UfrSil? < 6 D s S6 2 

[0196] L*>U *»W*fflV^fc»-&, Hll 0 8lz 
7F-t±olz£-?mim^7 2 0tC-CDMCitl»& 
ftS 3 2 S RQ AM£fflUT1t:7^^>^;i/ 1 of 

6Kfft«Mlt«©J56»ft©*4 0 §!2{l-5f721$:32S 

RQAMtu d- y?- o f B&mm&m Us 

^©l««Thershold2fc^i>-e5. t~S fcit^l/^l/^Th 
reshold- 2 £T#oT&§fsT-££ < &S D «Sttt^ 
»-e^»2(s^ffl7 2 1 aCD^h&D, U^vV* 
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;UofB >^;UA^§;fMT § S 

B:** !)»£>«£ Ce^T^2PeBlc43i^T*HiHc!)^ 

^«£#Th- 2<Dim^l"<MZ&\,^zb&mT-g%£ 

[0 19 7] — *©1f^^>*;i/fcl#aij|p»ft©J5£d 

(D-v y y-^cDl^M^Ati S d i: C <£ 
10 t>, ccDfi®^tt$S(ifii*^§MT-S-S^^S^bfeS: 
ffitfWtBfctta. M§2fi-5§7 2 1 ra«<D^ffi£ffl^ 
S£u 1t-tfX^UT©PgJf #3§;lSo HDTVCD^S 
«#1 0 5 0*©a^ 5 2 5*iciD^T, C-CDM 
lz£ t) 7 7 5*6D1t— tf^^UTAsiPfoSo 
[0198] ^CDcfco^LT, FDMtC-CDMJfi 

S^lt— IfJX^U ^as&fct-s^t^&s*^ 

*nSo CKES^FDMUckD 2otzn^^>^;i/£ 

20 [0199] ftCTDMtC-CDMM^MTffl 
»£^ttS;£&£:M^So il0 9i:^tJ:^:7tD 
Vfi^ttt*3MM»a7 3 2 fclBMfe{g^8P7 3 1 # 

*¥»J»«7 3 2©WM©7lc¥»»[§I^D^ 
h 7 3 3, 7 3 3 a(:li&?-^, 0i*.ttnJMS«« 
& 3 S ^ V ^ T*^ < ©5 s — * S d £ ifi? § S o 

z<Dztiz£t), wm^m j p^^^^^-^m^m j PL 
357 3 5, 7 3 5 aommizmmz&xmmmwimmx 

n^ 7 3 7, 7 3 7 aft»(tT*>R»©»JR*W6ix 

So 

[0 2 0 0] El 1 1 OttC-CDMCDHSffeS. 
Xs BH1B16 QAMcDffi?IiigCDC-CDM(Z)3- 
KM5STH**U Ell 1 2fc£3 2 QAMth^fiRcDZ} 
-Ym*)MTm*m?o Ell 1 0, 11 llz^t£olz 
2 5 6QAMtt*l, 2, 3, 4S7 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d<D4i<DmiZfrftt>tls 
40 4, 16, 6 4, 2 5 6^©-tr^ > h£J$o 0 g!4Jf 
7 4 0 d©2 5 6 QAMCDlt^^— K 7 4 2 d 
(48bi tcD "1 1 1 1 1 1 1 1" T-$>So Zti* 2 b 
itfo4o©3-K9-F7 4 1a, 7 4 1b, 74 

1 c, 7 4 1 d£#§flu &» 1 , 2, 3, 4)1 7 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 0 dCD«^jS«J*7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2 d lz&* " 1 1 " x 
"11" "ir\ " 1 1 " ftifl D ST So ^ < UT, 

2 b i t "To(Dit7 r f L ^>^;i/'r5Ecto* )H 1t7>-v>^ 
;i/l, it^^>^;i/2, it >^*>*;i/3, it^^ 

50 >*;i/4tfT-&S. ^n*«*jftlCT«i!l*»*SC4:^ 
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L , (21) 1WF7 - 2 6 4 1 4 8 

39 40 
5. Hll lttl 6 Q AMCDl£?i)S©*^^^SSe 
1 1 2(i3 6 QAMCDi£5IJ|g^^1-. C-C 

Jt^ (FDM) ^F^iU^a^S; (TD [0 2 0 3] VJJ-^y^KZW e 2 - 8 (± 

M) £ffi^£rfcHi-;i>.ii;£<fc*K H^-9-^^>^>»uA s [0 2 0 4] 
^-fr&£:v^55!^l* s ;&?>o -r-5 UTC-CDM^i;: [S5] 

£DffbV^*<fb#:££JigiT*£2.o Rectangle-QAM£ Pc2g _ 1 erfc [ S<S \ 

ffl^TC- CDM£S£B8b;fc#, {I-^^S^offe©^ 1 \ 2a I 

^^J^Jiffeffl^OQAM^PSK, ASK, ^bTiH 
&!&IH«i£{t^fc^&U FSKt»^lfttl 10 

[0 2 0 5] 16-PS-APSK (PSS)©tf^ 
[0 2 0 1 ] mZ-&m&(D8 P S- AP SK©it7'^+- -V >*;b 1 ©i^-L-- Hi 

>*;H (D^ — V— Hi [0 2 0 6] 

[0 2 0 2] [»6] 
[14] 



Pel -16 = — erfc, 
8 



8 « Kfla) 8 \fT 0 / 8 \ VTa / 



[0 2 0 7] -9-^^>^;v2©^^-lx— Hi * H&7] 

[0 2 0 8] *20 

P*-* =J- erfc /.SlS UJ-erfc f t^* U_L erfc (-1*2^ 
4 V 2a I 8 \ 2a / 8 V 2a / 



[0 2 0 9] it7'^ J p>^.;i/3©^v-l/— hti 

[0 2 10] 

[»8] 

PeM0=J-erfc(-MA 

2 V 2a / 30 

[0 2 1 1 ] X'M-&Z>o 

[0212] 137 (i^BE^J 4©^rft©->^^AHlT-fe 
-et&B,8b£H2 9 i;©3^fi, i£flffl©7'>7^ 6 a# 

*±e^ffl r > t 1 -r {c «t t v > 3 ^ i: #sm«©# ^ © 

r>^^2 la, 3 1a, 4 1 a#S!U:<5i£fflT>7^ 
t^-oTV^2>^©^-T-$>-g.c. ^©ffe©gj{^tt^ofe<(B] 40 

v. %±fift^©ti^i(±KiffiT>7 i ^6 eLtsmmtvm 

[0213] ufru#$erc©eai««£fl§^fc»^ m 
3 7 <D£oizmmm^7> ; ri-2 2 lgmm 

2 3ttSafc6 4QMAg«l**U<ti£Jfcl 6 QAM 
^i|{i^£:§{f LT 4PSKf- U*lf-* 
?U©D Hi^£B£-f S©T-NTSC©TVfI-sf#f#£> 50 



n?.o A!oT««* s S<Tt)tp)!¥ttlfiT?TV«(aS«MS 

[0 2 14] ^CCtpSg0lt3T>^^-3 2 a#&6HI2g: 
(f«£3 3 T-{iiiJ«miftA s 3t^V^»^ 1 6 £fcti 6 
4QAMfi^*»i£>!g2 7 ; ~ Pmiimi^—^^mmX- 
SHDTVI^#»e.il5. t£oT|s]CTV§iSa£HD 

[0 2 15] -2f, itEffi«lcSfeS*»jaKSRlg©T>5 1 ^- 
4 2 a£*>o»3 5<g*l4 3&Si£* s ^6 4 Q AMfi 
^©aatjflS«-«:9feK-e**fcK>KHx 2, 3, ^-^ 
?|JD1, D2, D 3 5IlLgBI§gHDT V{f*?# 

f#t>^5o BtTvs«a&*sefciBi:iPiciB»o^-^ 

-HDTVfWt-?5. 
[0 2 1 6] C©»-&©S«»©E«*SttBI3 4» El 

35, 13 6®ia&/i^TB$isi^meBa&ffltt&BBtc 
6 ^ >*)u%T-m%i®.ifitD *>mg htvz v^sa^D 

H?icNTSC©L15:^lf+>^;K: x D 2{I^f 
©^15^>*J1/©M 1 £HDTV©M#tf$g£s D3 
{i^©S§15^ >*;i>©H 1 {Cj@itJ§?&jgHDTV©M 

H D T V £ |a]-©^ + > * ;i/T-j£<f "T i> - k tfT t 
So sfc!3 5, 03 6©<fc-5 iCffeCD^^ >^;i/©D 2 

mm<DH D T V ^jg«8¥&jgH D T V^iK^T- § 5 . 
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[0 2 17] &±<D £o lzm^lZffi±L&(D$> Z ZiCD? 

T- g«T- £ 5 i: o ^Mifih Z> <, 
[0 2 18] T^^I/HLiii&jIi: LT 1 6QAM^fflv^ 
fe6MH zC^CHDTVJS^As^^nT^So 
U> b d ft h © {± N T S C i: cd m ±<& v % fe ib m 

>^ h^scoeRffl^iirfiifcaioTv^s. s&i 6 q am 

Sl$ftTV>S e #»i?ll&JfeJdfa££Jl^;5£i;fc.k t>S'J 
[021 9] EI 5 2t±fi£*Si*SixT^4*S;©HDT 

vcD7 ; y^;i/fl6±jft3aii^©sej!Ssia«ia&^-r*,© 

T% t^«§6£ft-C^*:frS;£fllO;fe:HDTV©7 f S>* 
frttj&m 7 0 1 H D T V©§{f T* g S Ste RJtfeffl# 20 
7 0 2 fcB?S-rS7-^-O^MaSJ7 1 1 ©§{g HffifHi* 

7 1 2&5*lt^5. ffi#©a«-r-ssagB7 1 3ti3 
^•a&T-j-vrmmmi 1 i©«?&a&»ic«fc>K 4>&< 

[0 2 2 0] JfcfcBI 5 3 tt*»B8t: iSPg 1S©MJ 

^s;hi5]-©^fim^©^-&, *jjmmito*im^tz 

tb, HD TVCD?*|j¥lfeagigorflE«*7 0 3fcfc_hj£©t£ 
**SC©«MnIie«l« 7 0 2 i !>:gR=»<&5. b*> 
U tS6*^r3C©Senrfl6««7 0 2 «t tJ/SV^ffl©^ 30 
^MTS C*©te»ffe«g©qJ|&fH«7 0 4 As^ffif 

*;i/SKt^7 0 i*»6 7 > ^-D^aaia7 1 l^eomtiafi 
[0221] ^©»^ ^mmr-itT±ti^mmm7 1 

1 *e.©^^^;i/S(^7 0 lA©j5iffji3o©jg«tf 

i?ffi-rs« lOliHDTVfeNTSC^Sff^I 
l!55ii«7 0 5tl.1i. »2ttJS«SgttSt>CD©N 
TSCSSSSBHfcH«fca(iTf**!IS2Si&S««7 0 6 
T— a^j^T'^-To CCTttNTSCH C/N#(£ < T 40 

SffRlf 1 5 s — * 3»J LT ^ 5 fe #>7-^ o V 
m 1 1 &C/N*MBTLTfcfiff£©# 

[0 2 2 2] &3&mmffi&llDTV&gmT'gX^tz 

tmmmtBTscco^mr-^zm3mmmm7 o i 

t-21»T*t. 
[0 2 2 3] feJL±©«fc?£ bT^JSJ; t>SSSfiu©H 
DTV©§{f^i^lie i F»<^-SA s . NTSCSW: 
8fflM6HH:j£< Z t>^T±n 7lfc£mi 1 I*?. 
©W»tC<fc ^MST-ttHDTVtfffitCt 5§{1T- 50 



' ftmW- 7- 2 6 4 1 4 8 
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6 «C*»o fc1»«tC*^ T t, H D T V t m— ©#*!<£ N T 
a&a«*fe«rFtt*-*- 3hCi^ HDTV©§{lpJfg 

[0 2 2 4] 3;fe2mjf©e^5££;8l^fe0!l£^Lfe 
m 7 8 ©B$f!§Kgia©<fc -5 fc 3 Pgg©l£i£;£5££ffl 
V^^hfetli.. HDTVSHDTV, NTSC\ {£ 
ll^gNTSC©3o©l^;b©jIjfi>Jc#gf u 3£{f-r 

i. £ £ c «t t> , H53 oae pjt6««tt 2 ji* e. 3 jifc 
± < se^ oiifeTifco fcss i gsstBtt 7 o 5 T-iz&mm. 

fee 

[0 2 2 5] &f::5^*;i^j£#7^D^;^K£SS£ 
# £ & v ■> i: v % 3 Mf&J^ f*© t> i: C 43 ft mWM ^mto 

KJgbTlH]b^^>^;i/&{^ffl-r?>c, ^©feto 

So C©*^ ^^r5S;©l 6QAMt4ASKS10 
15 4©a&SFttJ!SEIfc:jjV*-<fc-5 CriftifSl/ 

tzgm^mmmi 1 3*s^fe»HDTv©§(g nitg 

[0 2 2 6] Mzm 5 5 (C*|§B^©K^SS:ffl^fe^ 

^^r^-To KDTvco^mm.m^m°immm o 3 « N 
f£**scos©Riffi«« 7 0 8 «fc 5er»<«ij. 

«e**itJ:»)l£v^«fiffl©NTSC*<Ofij!l<feKge 
Rjfg^7 0 4*sf#^n§. -l^ititS^tt, IbJ 
-f HDTV l/^;i/ftt§iT-5%Vi , NT s c 

7 0 5iz&^tTi-v vffl.mmi 1 1 frbvm^g 

[0 2 2 7] W±©«ta fcPIli««3fi«©a-&, *»W 
©^Jl^Sl^T-ttH D T Vffi{4©g{t pJtgflfe^tt^T^ 
< & S -^T% (3)— SNTSCTV© SHiLX-gmT- 

mr-%z>$hmi>fi$>z>o hotv/ntsctvcmi* 
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Sdt^T-tS. iC^T-HDTVOt-liXxiJJ 

m 2 7-9 ?ij©<i^n©F^Hi£f§si-r s ^ t j; !5 m 5 

5 T-^ bfc^-^^ D T V I N T S CCDSflqJtgflfe^ 

[0 2 2 8] B5 6lt W&^Vt )\<W.mztyiom5-Tz 
£<, ^ftm±l^Jt^i-- fc#T-£5fc», hdtv^© 

mm m&mm i o 3^7^-vvTvmmtmm 
(D§:m°i%tmm o 2 £t-&*:t-£3. 

[0 2 2 9] ^ UTl^^r©S{f nJtg«^©M-&iaM 7 1 

4 t- «:ie v w# £ § s »® ^® «^tt© t > 5" 7- 

Tr 3: H D T V © SSttT- ttlf £T* S & V ^ §{g 7 

> ^ 7" ©tgfnltt ©# ft tc 2, =r i> 9 )\sWM.m<DW& £ N 
T S C T V©S{£rT-S<f T* 15. J fc#miC«V^g[pJtt 

^/§©SM£HDTV©SffiT-g{gT-#3o i&Mm&g 
{gBjt^«7 0 4fi, 7^P<7TVJfc3£©*fi^§«c!J 

mm&mm7 o 4 a©^^#^7 15,71 gx&7> 

^^"©ffilSlttO^lRli-feSffi^^Sffi^NT S C T V 

[0 2 3 0] frfcD^OT^^bKjI©*^ 

^ftfeisIM©^^ <fc t> lSV^— tf^i U T©H D T V 

fe^S©SfKl^^^«ffl-ri»^<t S^^s^PtflS© 
l£l^B©H D T Vgfi^H&St^-T 3 £ t&lZftiMfi 
AX fcfcgfg^ nJfgT- h o feis^^^flfe^^^ V^ T 
N T S C T V©SteT-S*&* s g:fi-? t 3 fe#>. It- tf 
^31 U>©^il^#7vrl3lc j^iT S i: ^ -5 £ . 

[023 1 ] immm 5 ) mmm 5 (±*^b^ ^jsru^is 
k> ASKx&izm^tzWi'&'Dmmmx&zms 7i± 
mmw 5 © 4 «© v sb-as km-^©-^^^^ 

b, 4o©IffiJ2K 722. 723, 7 24^^ 
o„ 168 (a) l±8I©VSBIffflConstel 40 

lation^t. 4{fi©ig£ r 2 b i t ©t 1 -*, 8 
momS 4 h i t©7-"-*£ lJlWT-^SC^A^T*^ 
4VSB©1^ 11^7 2 1, 7 2 2, 7 2 3, 

7 2 4£#iJ;Lfcf 0 0, 0 1, 10, 1 lCM^tSC 

[0 2 3 2] &mW^&Z>$>mfci£%:i : 7 0tzMZ, 0 5 
8©41evelVS B«g© 4 1 e v e 1 A S K©fg-*f 
^ifiSHtC^^- <t ^ C, <g^.£ 7 2 1, 7 2 25:1 o© 
^Ob-roS >)S§l©<g^.£g¥7 2 5fcbtS^\ 
j& 7 2 3 , 7 2 4 £giJ©y;i/-7\ SI 2 ©{i^,&£¥ 7 2 50 
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6 tists. bt 2o©<g^.£p©BS©F t sis£^g 

P©{f^.^©r^PB<fc •3J£<-t5<, o£tHs^<&7 2 1, 

7 2 2©PaH^Li:-rSi:«^7 2 3, 7 2 4©P^P1 
li|s]bLT-&^* s , 2 2i:fS^7 2'3©HH 

[0 2 3 3] ot!) L~>L 

!J— B$6<J&b<(±tI:^89t-L=L 0 tC&oT &&V^ 8 
fi©VSB©i§^\ 068 (a) (b) ©i^^Con 
stel lationt&S. 

[0 2 3 4] -ebT05 9 (a) ©<fc ? £ 2 o©{g 
Ptc^l^-^^JDa© 1 b i t©ir — *£*fJfo£-<i-6 
liltft-IS. {?iJx.«^l©{g^-,^7 2 5£0, SI 2 
©{g^v&SI 7 2 61:1 SI 1 :r-*?y© 1 

b i tfflfI^-#5£»T*#£o ^t^2^-^?iJD 2 ©l 
b i t ©(!■?■ S^&fs^-P©^© 2o©{g^j&§£C*f*S£ 
^iJ^K, @5 9 (b) (DXo^m^!^7 2 1,7 
235D 2 =0i:U §f^7 2 2, 7 2 4£D 2 =lh 
-rtiit^2^— ^JSJDz©-^— d©« 
2 b i t/v->^";i/fc^?>o 

[0 2 3 5] 3©i-5tC{g^S:iES-r2»-hCJ; >), 

a sK^Ax^m^mBmt^mtta^o ^mmB 

/NfitA^v^-^, ^m^^x^<y"-^-^n^x 
%t£^0kmz3o^x$)*mw*mi<^?>z tti 5i2f 

160©4vsb-as K©«^iaeiaffl<t 5 fcsve 

f?, ^it«^^7 21a722 a, 723 a, 

724 &<D&^mmizX'57.-fripmzfrW(.-tz>. -©.t 

4«©x^'f it— J:iiX7^ ^iy^;i/2ti 
iS(1^7 2 1 i:(1^7 2 2©ES'J J P, 
-UU 4C<t§ {f-^.^ 7 2 3 hll^ 7 2 4 ©ESU #H b 
<5fc?>o o$»)i2T-^?iJD 2 ©X7-W-bm 

1, 7 2 2©^-7hI^7 2 3, 7 2 4©^- 
7"i:©ES'J(±^T-fe?». ot!)il ©lfM7 2 5 
h^2©{f^H7 2 6 i:©ESU^T-^?.o ^©fcto, 
SI 1 7 s —* ?'JD — U — h T*B^T- IJ^i: 

[0 2 3 6] Co bt 2o©pgJl©^-*?iJD 1 i:D 2 * s 
ill§{IT-^So ^oT{S^'>X5 : -A©C/N©M^ttffi 
& ife££T- (iSl 1 t^- * ?U D x t SI 2 ?U D 2 ©p?3 A 5 C/ 
N©^->tt^V%«T-{iS§ 1 
$ n 5 ^ttifeiitfT- § 5 i: ^ o a^tffe S . 

[0 2 3 7] 06 ltei£{s«l7 4 
35 7 4 2 fcfcSS 1 7-9 nXti^ 7 4 3 h W. 2 fJA 



(24) 

45 

^95 7 4 4frt,mi&2tlZ>o 6 4 

MiSttA^gB7 4 2^e>©{i^5r©Sa5 7 4 5T*i:«> 

06 2 (a) ©ct?&4{g&L< J£8fS©ASK{t^i; 
&S. 4 ASK*, L< fcfc8 ASKff^tt, S6C^>K 
*7>7 4)V# 7 4 7 Ci *)W$asm£1X, 06 2 (b) 
Oi^CCarrierWbSSlfcSide Ba 
nd£&-^> Vestigial Side Bandog U V S Bfl^f© A 

[0 2 3 8] Cit7-f;i/^fta3il/fc«©di*«0&fc 10 
O^TH^S. @6 2(a)liASKSlIfCDStI^ 

So ^©fl^-^7^;i/^ 7 4 7©M> ¥^7,74 )V-?m 

6 2(b)© ^IHl^ 749©idfc^r-vU 7fiK#£: 'J> b 

*D£>,aTV^„ 06OOASKIsf(i7C*2bit/'> 
>*;K-fe5* s VSBJ^fflV^t4VSBi:8VS 
BttHI— jSiSa»»«t 1 6 QAM, 3 2 Q AM© 4 b i 20 
t/~>>#;i/©5 b i t/v>:tC;Uc*|^-T 

[0 2 3 9] «CS6 3©^Dy *0T*7f?-rvSB§ff 
$17 5 1 T-t±Sfe±©T>^^-3 2 aT-§t*fc{f^iofcA2) 

i§gs7 5 4i)»t,©fft, iB^»7 5 3Cc4o^T^$ 
*U ffiV>(t)|l||MttRK:K«(Stl«. *C»*S7 5 5C 
:fc^Tt&&$*U LPF 7 5 6Ci!)^A> Kfs-f 
itfc »? 4VSB©S^I±4 level©Slicer, 
8VSBCDl^li8 1evelOSli cer^feol 30 

T) z tm^timi^-^^tati^7 5 8 tm2^-^ 

[0 2 4 0] «Ci©26©»i:Se«l*ffl^tTVfl|^ 

sissaj"^^*-*. 06 4n.mmm^mmm7 1 4 

©^Dy^itfeS. HDTVi^CDHS?MTVI 

m±m \m&^y=i—y— 4 0 i©A*ec4 0 3tA* 

U,-y-^N*> Y7<< JV-7— #©H*&©#St[I]E&4 04C 
<fc*K Hi_ Vi_, H,V„, H„Vu, HhHh*©S5«TV« 
-^■i:{£^TVff^{C^-g|$tli>o C©rt^ttsi?J£0!l3T- 40 

03 osfflv^T3iBabfe©T»uv^aftwtt«iS-i-s. # 

«$ftfcTV{g^B:E»S54 0 5JC:fc>V>T, MP E G¥ 

Stftfflv^-r^^b^ix*. fttffi«U:A±>9$4 o 3 

7 7 1 lZ^-oXmi^-^^D 1 tm29 : -^¥>iD 2 (D2 

-?<D? : —#mttt.2>o ;«i^H L v L ifot t)®«© 
Si^i-^ii^ 1 *aucd*ft*. i£ftm©7 4 l © 

81 l^-ZmXti&l 4 3 k.%2.=r-*-9\\X-h&7 4 4 
£A:fc;*i"tfBr|JgK«:gtt. VSB«S©ASKH^i:& 50 



Itra^ 7-2 6 4 1 48 

46 

[0 2 4 1 ] I ©r y ^ M VffiiO T Vf ||«±ftC!) 
7D>y^0#06 5T-fe2»o Sfe±7->^^ 3 2 aT-gfl 
LfcK^(f^{±TVSff^7 8 l©cp©S(18S7 5 1© 
A*35 7 5 2 CA*$n, tt»%H£B7 6 0 C J; t) S(f 

i &mts tMi.ViEM&&tiim 1 a^sps 2 It 
s*iss2 a*S5 5 3 1 i:A*^ti5» m2m^^>-y 

iz&^xm 1 A^SB 5 2 1 CAcfcH L V J JE3!§<f^-tt, 

» 5 2 3iao Hi.v t fi9fcfli«arnB*$j« 

355 4 8 i:Bj®Jfc^MII]S§7 7 9£SS&ft3. 7C©T 
VlfiSHDTVi^©^ HLVx.fftt7^ K©N 
TSCift%!), 7t©fl-5f* s NTS Cg?©!6, M 
PEGl©±?4NTSCi!) BffiAHE^ffilSMfcK T V 

[0 2 4 2] C©|£B£T-te7U©B&(8i<g^£HDT Vfg*f 
ha&JgLTtASfc©, HLV L ifli7^KNTSC©T 
Vft^fc&So TV©lffi7^^Mttfl6 : 9T-fe 
tifcE 1 6 : 9©HJ@lt*©SSmt(§f5 7 8 O^UTB* 
^ai*4 2 6 t bttliMSo i>U TV©iI?^^ 
9 Mt#4 : 3T?*ft«* HaJt*SEMl]»7 7 9Ct 
<3 1 6 : 9A>£>4 : ZOMMT7^7 Mt©U^— i£v 
77B3VfiV-J K^*;WKSCfc*jebTm*»7 8 0$: 
^UTBMfeai*4 2 5 i: UTtH^lTSo 

[0 24 3] SB27 r -^5»Jttl*;S57 5 9*»c>©» 

2r-*WD,tt, #g£S(S7 7 6©^J5£i§7 7 8t^ 

t*ts7 7 7©e^fc-&fi8*^ m2mm^-=i-y<D 

^2A*Si5 5 3 1 CA^J-U fi-mmmb 3 1 ti!) H 
L V„, H„V L , H„V H ©EE«ra^fc:«-*;*ftT&**2 
ff5ggP5 3 5, »3{f«gB5 3 6, SMrofigBCSSfe 
ix, ^S$^t7£©H L V H> H„V L , H„V„<i-5ft:& 
So ^ne>©m-^i3Hi.Vi.{g-?-Sin^ > IB^fiKgp 5 4 
8CA*^^ ^$nt lo©HDTV(I^i;:fet>a3 
±>955 4 6 i atiMjSiV tiitl^ 7 8 0 LTHDT 
V©8MMI*4 2 7 i: LTtB±>£tl&o 
[0 2 4 4] ^©tti*ei57 8 0(i^2 5 ; -^?ijm^a5 7 
5 9©!S2^-£?iJ©8S£ t)^t^P$B7 8 2 

■&tt-s«fHia»fl<jfc h l v dm^(D{&mmm<D®:ikm^ 

ff»**fct)» mw^iaa^-e-fc ?)«©>> a© n> 
hD-;i/#^r£arro 

[0 2 4 5] fel.±©«tdtCb-C> pgSSS!lS©3g{i, § 

fi#qit££&-g>o e^{4 : A s Av>^ > m if t vase 



-*?iJ©(Sf7j>!> s ?i£T-tS©T*s HDTVOp D pfit-ta 
£ SisX- § 4 o * fc &{t 7 > r - ^ t ©8§gi V^ttSS C 

f&8¥f*g©TVfi^£ti;;fr-f So d CD d i: ic «t 0 . HD 
T V©Sfii& KliNTSCT V©ffi(4T-|Hj-#ffl* <fc 

[0 2 4 6] £fc0 6 6®TVSe**©7'Dy*|g© < fc 
afcSSl^-^JUa**? 6 8gm:SI«7 5 1 ©# 
tB4»/h-r S fc£«*tt!B 25*— * jy* .fctf H D T Vff 

HffeT^-^-tt @3 IT'iibfclllt 
^-^4 2 1 &J8Vv*l«<fc^o C©1^NTSCTV 
©S<iE©iIj<*#f#?>tlSo HDTV©Sntt-ttta5§ 

T-T^r*— fcbTi&ira-f S-i:C«fc!)s t-^;i/TV 

Kj£* s g{5T-£Shl^8)m* s ;&So 
[0 2 4 7] &43s 06 6t^-r«t-5lC^^5 >7>£ 
A>ttfc4VSB, 8VSBefSSet5a6, 4VS 

f^^7>75-5 0 2 ©cp©D escramblet 
^fEV — 5 0 2 c©#^S:D escrambl ei? 
8i-&§§5 0 2bttD«^U — SfcbTV>S»&©»D 
escramble Z. tiZ £. \)<ftfe<DXi? 5> 

> y;i/Sia©^ * ^ > rjisteiEMiizffiVfc-r s z. twx- § 

So 

[0 2 4 8] i6 7©<fcd^«JE!S;(ct-4i:P SKff^-5r 
i!7>rt3 2*>e,Seu&PSK«*tt»JS 

t§7 8 1 iphnm^tm&mi 8 6 testis 
m,^mmnzg.&t£tnv&mm7 8 i ©x*aJ3 4t 

XtlZti, 0 6 3T-mWLtzr&&m7 5 3 IzAt/Ztl 

s» mMTvmm(D^<D^^>^}V(Dm^m^mz^. 

ft^hfePSK, ^L<{iQAMff-^fim^a5 3 5 1U 
*2«|iz>3-jr4 2 2l:i!), «§•{§-«? i: LTS4 

s*u atfjs.7 so* aniens. — * N ?&±m<D7 

>y"± 3 2 afc«fc !3§{g£ft;fc^*;i/jfe±lK2£i::J*:*- 
D^&iitt, A*S)5 7 5 2£A££*l0 6 3T?RflBbfc 
©t|HJl:7*n-b^T-fM-&ii7 5 3fc.fc»)<8J£CD^*>* 

7±u>rmm.Tvmxk^m.£i&i 5 3 kadis 

l?^„ ^*;i/JK£©*^BU »9JB£«7 5 7IC 
<fc D^-^JD.fcD^fSitSiiSMBiffe^-^M 2 
2C«t ^^d^S^^tl, tii*i2ixS. £fcife±i; 
«rM®7^-D^TVttaiS:SfS-r4»-&H:«Mlta«gU7 
8 8tCi AUmM^ixti7±uirTVm^ihti^l 
8 0«fc Dtti±>;**iS. H6 7©«ja*kStiS^S7 5 
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3^Stti3fcJflLttt«T#;B-e£S. 213*7* 
3—^4 2 2&±tfflT-&S. X, TittMblMSteA 
SKe<§-&/B^fc»^ AMaifflfe»«©7tDy 
»2li:BI*0«k«S 755hLPF756 f?©£{f ®S§ 
£*fflT-i*So W±OJ:^Ci6 7 ©MfKlc-fS i: Aft 

So 

[0 2 4 9] ^SE^JT-ii4«©ASKfI^5r 2o 

©y;i/-7"t^-(t> D 2 ©2J!©& 1 b i t©#tt 

10 *5&£fTofco LA>U 06 8 (a) (b) ©8VSB 
fs -f-©C onstellatio ngKc^fs 8ffifflA 
SKff^-o^ D81evel -VSBSfflV^tD^ 
D 2 , D 3 ©31©§ 1 b i t ®^tt3 b i t / s ymb 

0 KD&mfcmZfr OZ. i:#T-£S „ 06 8 (a) tZ 
TF-fXo fc, iflbit m<Dft^<D^tfJjltmMtZ> 
fcs Dalf^Cfg^j&ttff 7 2 1 ah 7 2 1 b s 7 
22ai:7 2 2 b, 7 2 3 a i: 7 2 3 b , 7 2 4 a i: 7 
2 4 b©2Ioi Hbit T-&So &Kft© 1 b i t 
©^<b<£iK^-rSi:s D a CDfg^tt<g^»7 2 1 

20 i: 7 2 2 x {f -^j&fflf 723i:724©2 ft© 1 b i t 
T'&S. D 3 ©r-^ ft^If M 7 2 5 i: 7 2 6 © 2 
Iffllbith* S. Z.<om^. 15 7©4o©If 
jS7 2K 7 2 2. 7 2 3s 7 2 45S2^©If^7 
21at721bs 7 2 2 ah7 2 2 bs 7 2 3 ah7 
23bs 7 2 4 at 7 2 4 bt^iU S-^Vl/— :7©IH 
©3ESI$:gi-r £ K J: t) ft A 3 »©^«ei£a«0t6i:& 
So Huii!!© e totL = Lo{s:^-sci:*)T-^So 
[0 2 5 0] C©3«©#-fttMfej2li>^^A^ffi^T3 

sms©?^ * ;m d t v©Bftffte^i$:fTe' c t: itmmm 
-rs. 

[0 2 5 1 ] 136 8fiS©VSBC«fcSTV;Kj& 

Sffd-fctC iS^Ko^Tx^S. 8VSBIi£ii 
«$BS#f>l>M®s PI&C/NflKC*j"*-4:*?-W-h 
&4 VSB<fc DiS^o Isfrls-mmKCDHDTVttm&'n 
d^s ea6S*t*«4»**fc»a;5-triEflF*3b»* 
<ASfe»s ^7-U-h^TtffcDs £fcw#pg«§y 
© t vjJiAi Rite t & s i: ^ 5 s . 

[0 2 5 2] ZZX-4 VSBi:8VSBi: 1 6VSB© 
40 ^;!IC-oOTJ£«(L&#e>K^S. NTSC^PAL© 
Ml«»^^£fflv^T*±Ss3^^^T^*^s B136C*b 
<fc 5 C N T S C 6 M H z ©^^JpS* 5 ^) « 5 

MHzO^RW&e^atffFStlS. 4VSB©ti 
•^s ffl«a»Wffl«i4.t±4 bi t/HzTfe*fc«>, HH 
65C5MHZ X4 = 2 OMbp s©^-^{£^fi* ! fe 
S. -15, TVtfrHDTVm^V&mtZ&'PtK ti> 

1 5Mb p s ~ 1 8 Mb p s^T'feSo Z.<Dtz®, 4 
-VSBT-ttir-^St^Stf&l^fctos 016 9© 
lt«Bt^1- «t d CM 5 UIE?3^©fcto©:n;Sjg£H D 

50 T VCtlfiM© 1 0 ~ 2 0 % LiP t tl^O. 
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[0 2 5 3]*c 8 - v s b ©*§-&. m^mmm^mit 

6 b i t/HZT-feSfcitiSMH z x6 = 30Mbps 

<D?—!?m.m&mm%htiz>o _hi$©ct?i.:HDTv« 

■§-CDf£^t(il 5~1 8MH Zi£5T*fc?>*^ 8VSB 
^Sl;$5£©iiilr. li 6 9(:^fJ:5{:HDTVl^ 
5lK£5iS©5 0%W±©m$g*£MStTIE©£H§-£ffl 
^S^i:^??,. KoT, ^Cr-?V-h©HDT 

v V *? ;m* & 6 M H z ©#^x-Jte±Siii-r * i: V \ ? 
&ft<Z)« 8VSB©*#J;t)^:«f»©K!)tTIE 

8 0 5J:8 0 6 twtJ:at:, e^O^liC/NfifitC 
^tlT, ^7 — fTIE©C o d e Gain?:g<LfeT 
CM- 8 VSBcDjtfx?- ITIE^©^^— 1/— h#Ji 

ITIE©Code G a i n©fS(/"> 4 V S B <£ •) {g, < 
45. High coda gaint-i7- 

ff<b3nfe8VSB©S4«4VSB±!), TVifeJia. 

8 VSB©##R&ITIE[S»©*t:*K:«fc ^ §{1 
$&©lelE§#<fc l*LVSB- 

AM^S§735£&cit-^T. 7C^Sfg^©E qualize 
riDBK^tf^rtiC/h;*^. £©fc«>K »> ITIEI11SS* 
itiDUTfc, :£#©IIIS§£l8lfct 8 VSB^SC©^*s3 2 
Q AM#5££j£^T*£ <&£>J&^. toT, 8VSB 
*act!), 1t-«xiJ7«<, ^:{*©Ie]E&^«© 

arco&T* * ;i/ h d t v seawim-f s . 

[0 2 5 4] Jfe jb\ H{*fl?J&K t> miEJi&CDmt IsX 

t*. rnvmrnm 5 sptkwt 5 121 8 4 -^mss^j 6 © 

11131. 0137. 015 6. 0157 ©i£g{st$© 
7D-y^I©ECC7 44 atTrellis Enc 
oder744b§»\ 0 6 1 XWIW Ufe 4 V S B. 
8VSB. 1 6 VSB©VSB©^§|g(5 7 4 9 SflJOT 
j£{g-r3., SiHWilUTtt, 06 3£/8^Ti£B£U;fe 
VSB©«l$gf$7 6 0 Sffl^T4VSBtil<B8VS 
Bfel<lil6VSB{l^f>4, 8. 16fii©lev 
el s 1 i c e r 7 5 7 CJ; Or^^il/f-^^Sf 

u [5j t < tecommm 5 ^-eBwii-r * 0 8 4 . 33601 6 

©0 1 31. 0137. 0156. 0157©Trel 
lis D e c od e r 7 5 9 b tEC C Decod 
er 7 5 9 at:i^ ^»)fJIE£Lfc&. HIHt^-* 
4 0 2 tfDMftffliJHgK: <fc t) . ?^MDTVgfi&f| 

[0255] ECC Encoder744a iiUM^J 
GX-mW-tZMl 6 0 (a) . (b) <fc d £. R 

eed solomon Encoder744jhI 
n t e r 1 e a v e r 7 4 4 k£fflV\ ECC Dec 
oder 7 5 9 aCliDeInterl eaver75 
9ki;Reed solomon Decoder75 

9 j ^^^S„ m<D9mmX'&^tz£?lC Interl 



50 



[O 2 5 6]0128 (a) (b) (c) (d) (e) 
(f) t^tTrellis encoderW 
Siiita^ttCode Gain^ilfi^ti 5 
T-§. 17-1/- hA s T#£,> 8VSB01-&11 72 
t^ti^CRat i o 2/3©Tre 1 lis en 
coder744b, decoder759b &MF8X 

[0 2 5 7] Hffi^J-ftt. itPliSCf^i'MVi 

m^mm^x £ 3 mms. mmm^mmm^^ 

«$ifc:&£>fc». »2l5BSe«ptctt3^ h©,£T-*?£L< 
&<^. HJE^!l5©SSirjjE^feJ;oK:4 VSB-^8 VS 
B©e^jSHfflPHL = LoO* t)*IHHSK:UT, #Rffl£! 
©TveafcfrW 0 1 3 7 £01 5 7fcjjsf«fc?fc. 

yXrA^Ult?.. -£L-T. L,fz&kW$X 8 V S B 

[0 2 5 8] £T. fcU:4VSB£8 VSBK-o^TSft 
20 0159 (a) ~ (d) flil6VSBh3 

2 vsBiz-3\,^xmm-?z. m 1 5 9 (a) ai6vs 

BffiCo nstellatio nSr^-T. 015 9 
(b) (i2o0ff^©y;i/-77 2 2 a~7 2 2 hi; 

T'fbU 8o©{3-^,£fc^&-rd 8V 
SBi:LTS.xi>&«.2)l©^«Sife^l* s ^-rSc d 
OlnT ime Division Maltiple 

xx-. rsxmz 8 vsBm^*m^xt>mmm&mvm 

fiU ^©^T'ttS^— 
t:&5, il5 7 (c) a$5>t:4o©!r;i/-77 2 3 
30 a~7 2 3di;U 4 V S B t $>\Z 1 JB 

Pf/P^tf x£>„ CI ©*§-£-&. Time Divisio 
n M a 1 1 i p 1 e xfM^WI: 4 V S Bit Sio 

[0 25 9] CO^ia^ 16VSB©C/NtfI 
<&o£B$8VSB. t»L<B:4VSB©7 : -^S4 

x%z>t^ov%mm&m-tfimm.-fz<, stii 5 9 

(d) ©i^C 1 6 VSB©d^*2fglC-rsc:t(C 
it). 3 2VSBtffiSfl?l., 6VSB©gi 



40 fcifc^Lfc^i 



f,5bit/symbo 1 ©t'— ^SASffbti-S 

[0 2 6 0] CtlitT-ifr^fcC i:te>3i;. 0 1 6 

l©VSB§«^©:7oy^0t^-r§m*Si:01 6 2 
©VSBI1IC7D v*BCw-faHg«©«J5Si:fe 

[0 26 1] iC4-VSBt 8 - VS B*m^XWtW 
Lfc#. 0159(a) (b) (c) ©<to41 6VS 

Bzm^xfcm-fzz. tt>x§ a. i6vsB©i^ii 

50 ite±S.jg£*T-5t§-&6MH z©^«T% 4 0Mbps© 
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e^^a^tfiSc bfrLHDTVT^^EiBifl^© 
htt, MPEGIMffl^fe^l5~18 

Mbp s tteZtztb. &m®s.<D&m s *g QTZ 
ho El 1 6 9 lzm~f&o tRe dundancy : R 16 
= 100%W±i;%!), 19^>*;i/©^*;mDT 
V 3 £ fct^Hfttf * §■ < tt t> "3~t?T l]S§#*SSt 

fC&SfdttT-, 8 VSBtCttLT3am#'J>&^. -fOT 
2^>*;U©HDTV©jte±$,ji££-r?>&CB: 1 6 VS 
BT-feSi:7T:SJgii4 VSBi;|5]CT- 1 0 bflJKLfri: 

&», it- tr^i'JT*s»<36ta. iiu3in©<fcd£4-V 
SBT'fiRedundanc y : R« = 10 — 2 0 %T* 
3£#fc x. 7 - tlJEifi X * % ^ fc tf * a. D 7 * J£ < 
ttitt^o mi 6 9ipe>B^e>^J:-5^ 8-VSBO 
Redundancy : R 8 = 5 0 %T-3t#&^5 — IT 
mft^h&T-g Z>o -7 -UIE©@S§8Mlt 

D T Vite±St3&£ 6 ~ 8 MH z ®»«»JliRT?ff d^feH 1 © 
*>£:T-fciU §1 6 9^f>B^t,M<tai:, 8 Level 
-VSB**«*)»a*5S>»)«a[a:VSBSBS3ErSC - e»S 20 

[0 2 6 2] £TH56#J3T-fctl2l3 0©<fc^ &i!tft>3L> 
3-^4 0 Ulf l&i 5 , 113 0©;/n y^my:, El 
6 9©«t^tS&^^SCi:*s7??-5. I*l^{*^:< IHb 

y 4 0 1 tt-y- W>K7-f ^©^©^StElSg 4 0 

4, 404a&2ofeo„ Cji?>JMSE7 9 4i:t5 
El 7 0©^-Sta5©7 r D-/^ljt^T. iocio© 

^•g|[lg§tc{l^^B#^i!lT- 2Is]3i-rci:{c: e t t)[p]S&^iJ 

CtxSriaWI-Si:, % 1 1M ^UT-fcfcA^gB 30 
4 0 3*>£>©HDT V^-/^-HD T V©W^ft^«i 

[3S§4 0 4 H„V„-H, H H V,_-H, H>.V„- 

H, H L V L + l©4-3©^^tt6,tl-So £©»^ 
X^f'yf 7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 clil© 
{ua&Cifc >>, EEaiSfl 4 0 5 H„V„-H, H„V L - 
H, HuV H -H©3o©{f^^m*-rSo b*>U H L 
Vu-H©m-f-{±^.-Y y^7 6 5 c©fcB*j 1 A>£>B$RP4 

mmmm 795 ©a*> 2 -.aa u 2 +m * 15 

B#^-f!li5lS©^#B$P^tC^gt|p]E§4 0 4 £j£ ^tl^gt© 40 
lSilH H V H , H„V L , H L V H> H L V L 0 4o©S»t 

5, 765 a, 765 b, 7 6 5 c fcfctU*) 2 ©(ftgtdg ' 
fc&feto, 4 0©jEjfc9-ttjEJSa$ 4 0 5^Sg£>i"l3. C© 
<fc-5iCLT07 0©«J5K5:i: !3B#^-f!J®,S-rSCi:(C t j; 

[0 2 6 3] *CCOJ:-5a:3Ji©Pi«ffl©lMftgai4 
?T-5i:§fg*HHCttfafi09 3©ia3 3©^o y^HfK 

g&TL&tmi i(D£.ote7ovt>mt%iZo mm&t) so 
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tt«5fc©©Hfc«fifc©-&J««5 6 6 ^2 0^1- 4 i 

[0 2 6 4] £ftt±E7 2©±-5&«fifci££:4fcia7 0 
©^ls]SS©®^i:[B]«{cLt loo-^figs-cusn?* 
•So H7 2 £§&BJ-f-Si:, 7 6 5 a, 

765b, 765c, 7 6 5 dfC<fct>, Sf N *-f i> 
^lCjfcWT, 7^<^7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 c©AMlt:«]!)ft>5. tSJ:, 1 f$H95 
5 2 2, £2tt£g|S5 2 2 a, 2 2 b, I 

4ff«gB5 2 2 c*f»§«H L VL, H L V„, H„V L , H 
hV„©{1-s§#, y^-*^bT-&JSR»5 5 6©*fJ5&-T 

zxfi&icxtizti. -smmm-ztix io©^(ifj: 

lOR^if fi7^ 7 6 5 dtj!l?.fi[iJ*l 
iDtB^US^-f >y^7 6 5 c©A:&2fc:a&S>*i3. 
£©8Mfc«^tt* S5^SS*^fl-^?r^t!l Lfe 

H L Vi_-Hfi£#©fi^T*;&£o &©^-f a >^72{3i3^ 
T, ^I'yf 7 6 5, 765a, 76 5 b, 765c (i 
A*2SCt0#t.?>o .TdbT, ^«B:HhVh-H, H« 
V L -H, H L V„-H^LtH L V L -Hf|fi)S^5 

So C©WHfe<a^tt^-r 6 5 d©tH^2 «t a awj 
SB5 5 4*»e>ffl*$ix4. 
[0 2 6 5] C©ctatCUT, 3/f©P&JiSS,i2l^S{s 
*-*»*«MWH»3ifc:J: 5 2^r©£-fiKi§£ l ^rCBJW-r 

[0 2 6 6] ST^CSiWli:^^ 5 >^1 t*^ 
TH„V„, H„V l , H l V„, H L V L lt^Ai)$t, H 
jLV L -H(g^S:-&jat$-&4. ^©*£, 5 >^1 i;gU 
©JfflH*^ >^2C:fcV>T, H„V„-H, H„V L - 
H, HlVh - H i:±BOHLV L - Hjg^S A** t, « 
ii&©Bfc&{i*£f#i>fcv^^|il£toTt^o fot, 
2o©^;U-7'©{f^-©^'r 5 >^$r-r5>t--i:>S>f) s $) 

So 

[0267] 4)U A^J Lfefi ^©±!BJErX^- 

^pMWt^-SI-rSfeto^'f s>^7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 cWt';*fil«*U ^ift&^g-r 

scifc^Shfts. u*»b»e*i©3Sie©^ftia7 3 
[0268] §73 ©^f^@esei©d i &mmm^<Dm 

1^-^?UD 1 *jj*U ^^5>^l©»CDf-t 
>**THlV Lj H l V„, H„V l , H„V„{f^*iS>), 

S ><7 2©ffiP^tCD 2^-^>^;i/T-H L V„-H, H 
„V L -H, HHV„-H*i3l5»^©e^0^iaB«*^ 
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[0269] mz%mm.(DW^(Dmif^. .rti?.© 

810a, 810b, 8 1 0 c©B# 
^811, 810a, 811b, 8 1 1 c %mMt So 

Emttzmm^—fizmxwtzmznx <s 

2nMfex.>=i— ^4 2 2iia-*-^?iJD 1 1 A7J9J5 
2 8 1 2S^Ut**i:ffftS5 0 3 l:A 

81*. ii, r-^81 OOA^^T^ttS'JT*— ^ 10 

8 1 1 (Dmmrp izw&tssm*fti<\ 8 1 o©4kui 

X lo<D#figB5 0 3 Z&mir&z. h#T-£So £db 

[0 2 7 0] H7 5ttHDTVft2ie-rS»-&0«PlBE 
lltfeS. ^J^.«SiljiSfflCD^l^-V>^;i/CDNTS 

cj5R^-t:*a^-rsHi.Vi.e^*Hi.Vi. (i) 

Cft£D l^©*8t^tr-^ 8 2 1 ©{ftSCBtH 

f 1 f + >^;i/©H D T VfttfS^tffi^t 20 
SH._V„, HhV L) H„V„«^.±D 2{g-§-©ir-^ 8 2 
la, 8 2 1b, 821 c ©ffigCSHS?- So T&tm 

1 ^-v >^;b©±T©7 : — * ©rate ago© t v#*a©tt 

iT-fe5SiJr-^ 8 2 2 > 822a, 822b, 822 

£So i©*a(±f**»cDffla4sjfiv^^fcaffl-et 

o 

[0 2 7 1 ] 137 6©<fc?iCD lffC, v*-* 

821, 821a, 821b, 8 2 1 c^Ef LT*|b] 30 
fficDsftm&mbtl&o If©4PSK^4ASK©J;^ 

So 

[0 2 7 2] 0 7 7 fcfc, WiKNTSCtHDTVfcB 
*tSHDTVfeb<(±, WSNTSCtNTSC 
£HDTV©«fc-5&3B©8*& : &i|&331I8«Jf3 2Ji©PfJH£ 

r. mgNTSChNTSC^HDTV© 

3mco^m^mm-t^m^D ng^cttfii«NTsc 

e^t=«St-*Hi.Vt.fll**»f s — ^ 8 2 1 tEBSht 40 
^5. X. NTSC©Mi^$.5HLV„, H„V L , 
HhVh©^-^©^^^-^ 8 2 1a, 821b, 8 

2 1 cOffiltEI^htV^. HDTVC^idff 
S5H L V H -H, H„V l -H, HhVh-HI^t-^ 
8 2 3, 8 2 3 a, 8 2 3 biZlSM^ftT^So 

[0 2 7 3] ZZXiZ, H!l 5 7 0©7D7^ 

Itcf^t J;oi:, HM^J 2 T-iiB^ bfei ^ -ITIEig^© 

HSMb !:<t5 ItSft&ISgJf fSi£& 4VSB J f8VSB J f> 
1 6 VSBJCiiJobtv^. UttBgtCH: Hi_DuttD.fi 
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juzmmm 2 t-^& <t a £ d > */b x +> Art. 

B£»©:c9— U— httffiV^fctt), m<D<r—9 8 2 1 

a, 82 1b, 8 2 1 c <fc t> C/Nffi©®^^;:;^ 

m<Dmfim<D&m&ft(Dm^m-&iz}$\,sxt>m,Mi£LmcD 

NTSCTVCDffiiftTfftffiSB^-rS^tJ^TSS. IS 
JE^'J 2 T-j&^fc «t -5 — V— Y(DWL&X-frtzM'£;, 
Diff(Z)ttJOD.-.f>>^;H;fe2,f-^ 8 2 1 (± 
t>^M:fe5ft©7 : -^ 8 2 1a, 821 

b, 821ci!) SfBSSSfcSBKx -ttSdftSixT* t) 
fiSft&lsg/Itfll&So HJS^J2T-x!i^fe«tdK:D 1> 

ffi*cDHS'MbK: <fc 5 MiXttimititiilMi t^X 

o 

[0274] j>*m^<D'&miziz.mm(!MzDim*i 
/NmcD-m&i^mikftX'iz, H^fifos!), <g 

8¥&jgNTS C{I^#W££:h,S. fit, C/N«*s 

vuzm^mikftx-tzbQZ.xni.VH, h h v l , h„v„# 

©iSV%S©^T-ttH L V 1 .l3jP^TH 1 .V„-H, HhVl 
-H, H H V„-H&B.££ftSfctoHDTV{i^#:ii;£ 
£ftSo LT3o©pgJl©Mi^A s T-&-g.„ ZCDJjjZ 
%m^%z\HZ i !5 H 5 3 LfcgfinJIgffitSfcttg 
9 0©gMW*^|3£^Tr£?ic2«*>e.3Jf.cteA 

[0 2 7 5] C 7 8 IZM 7 7 O^PIliCg^CD 

^3 00^3— y©7Dy^i^t. S*e<3.c{iia7 
2©;/Ds>*ia*»&D 3d-^©^3X*gfS5 5 1 
fcMC17 4 (a) v^EI©*figfeinAfe*JES 

[0 2 7 6] mW&Wffi-i-Zhm X V^IM^TA 
±rS5 52UDD1 ft^-* 5 , A^gB 5 3 0 «fc t) D 2 {f-Sf 

tfAA^tii), H 1 .v„^©#fi£^tt^p E etnj{c^gi$tiT 

^S&todtl^tt.^ >y^8 1 2ti!5ffSgP5 0 3lZ 

ii^fflv^Ta^Bj§-r?.o $.-r.m i^+ >^;u©h l v l © 

£Eiffi<I^* 5 ^Sa5 5 0 3£A?>> ffififtlShS. 
^1^*>*;1/©H,_V„, H„V._, HhVh^^S^ 
X-f yf8 12 a^LT, -&fiSc^5 5 6 ©p/t^© 
Afc»fcA:fr$*U ^-JESiBa^n, *TH L Vx.-H{f^ 
#-&jE&£:iaS„ -©fI^-tt^-1' >>^7 6 5 a©fU77 l* 1 
y^7 6 5©A^2(dA±7?ns -£/&f§5 5 6© 
Hi.Vj.A^gPCA^^ixSc 

[0 2 7 7] mz$"( X >^2{C43V^T, CD 7 7©BfF.S 
EimmiZTjxirZolZD 2{1^-©H l Vh-H, HhV,.- 
H, H H V„-Hff^*5x^^nffSa5 5 0 3 lCi5fffi 
$*X, ^-f '^8 12 a^^LT§I^^5 5 6 
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iB:fr£tlSo iCHDTViftt^'f v 3-1 6 5 a©iti 
*J 2 «t t) fflfcgB 5 2 1 S^LTHDTVfS^^i±S±;^n 
So ±5*© £5 KB 7 7©B#F^BES£=t DjgM-rszi: 

D2(I-5©2o©a»£J8^&#, it5i£©D 3«^£ffl 
<^Sfc> *»fiMWDTV&jta*4o©»Ji©TV;fiJ[ji& 
#T-£So 

[ 0 2 7 8 ] 0 7 9 fc£D 1 , D 2 , D 3 CD 3 m<D%omm 10 
JffcffiVfc 3 o©lttj|©^Stt&?S»J|&[;tt£©l$ 

;i/©£j£#ttl$IHI«Jfc*« <t o CEf Lt fe So 
X, 08 O(£07 8©^Dy^B|-e«iR§lxfcge«CSI5 
3A^SB5 2 1 ayoxfeglST-fel.. 117 9©B$|ffl 
Ell; <fc 0 SfciSir S ci:tj:t), I8 0©7d^^it- 

[0 2 7 9] tWte, 117 7 ©Bf FifiiES0s 07 Q<D7 
n^^0i:(SS|5]bT-$.-&. ^©&«)ittWi±«BS-r5. 20 
X, 08 1 ©8^1280© <£d£D lS^tiTOfif 
$r^fP^#«-rSCi:*.T§5o d©t§1§\ f-^82 1 
hm^—P 8 2 2 CD 2 -OCD^*— * lir-^ 8 2 1a, 8 
12 b, 8 2 1 cClt^T^^— UIEtg^^i^e>Tfe 
So CICDfcto, ^©^-^iClfc^TISgJIASiS^^T^ 
So buxEcd «fc -5 C !M*J £ fcfc- H T? & 5 tfHSift £ tt 2 
Jf cDPgJH5i££:&oTV^o X, ffflf+V^HOf 
— *©figtcgij©#i!l? v >^;w 2 ©S'J^r— * i^SA^n 
T<^S. CcDfci*, Sfl^JlT-vUT^jia.a^Pltfei:^ 
»)x 07 9CD^f|B|E«ia4:IPID«l** s »&ns. 30 

[0 2 8 0] 081 ©ISISISBH©*!^ gfeJUSJ&Pg* 
kSioTV^Sii, 7=-* 8 2 1, SUt 1 -* 8 2 2cDfej£ 
try hl--h£ l/2-?»l/3(c%i:t CfcCJ;!), Z 

cd^— ^coe^B#cDJi^-u-— h#T* s sfc», ^31$ 

3Jf t&S„ 

[0 2 8 1] I82li, 081 ©B$F^IEB0©<fc 5 &s 

2 3©7 r o-v^0T% 08 OW^D -y ^0{C^-^ill^a ; 
n— ^Ctfc^Tx ± Brf^{±08 0 40 

k w u fc m&r 3 -y t m d t tbmm & s . 

[0 2 8 2] tl±©i^C, 0 8 l©B#|fflgBa0©<fc-5 

0 3.-&f£i§5 5 6©i&£*rl3tciiJMT-i*Si:U? 
^jUtf&So X 4o©m#jmMWfcfl«;*ixTA:& 
£ftSfc«k ^fi£85 5 6-3* 5H3 2©Hiffe^J&»5 
4 8CDrtg0©[5]gg;/o y££A;*J-f SM&J&5H:j&bT 
SSSgJECfc!), ^<oiKD:7oy*fcll5#giJT#fl§L 
[5js§£^iBg-r3;r ttfl S„ 
[0 2 8 3] W±©«fc 5 fc LT«#Jfc«iai?SWl«l4»« 50 
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js-cssfcv^a&stf&s. 35ti>\ mmmsz-it. AS 
& < <D3-m±mmm 1 , 2, 3t-s£b.j§l£psk-^qa 

[0 2 8 4] X> cn*"e©HSK«ttFSKaSHtt»fi6 
x.S„ fllitttx 08 3©«tat-f 1, f 2, f 3, f 4 
0^«ECDFSK^SSffaa-&x 5 ©B 5 8 ©fg 

[0 2 8 5] 08 3{Zjb'V>TMI«ISf 1 , f 2fflM 
f|8 4UDl=0J:SiU ffl«Sf 3, f 4©«« 
I&P84 2£D1 = 1 fc^afSo f LT, f 1, f 3 
£D2=0, f 2, f 4£D2= 1 t^tSk, HCS 
TXdlZ, Dl, D2©&lbit, tf 2 b i t ©f^SM 
e^^pJfgfc'oiS. C/N©H^*&ttt =t 

31C43VNT. D1=0, D2=l t = t4id 

*^TD1=1, D2=0#ff£T-§So ftCC/NASfi 
l^i§-&ttt = t 3£:feV->TDl= O©^**, t = t4C 

^TD=10Wff4t-|? 1 . C-5 utf sKomm 
mfcm&T- * S „ 3 , 4 , 5fML fcB*«!{f * 

©PiwsottfasicccDF s K©£-«39£jas#sc*fl!^-& 

[0 2 8 6] Xs 08 4©<fc?&\ ^D^^0ir^-rM 
&IB»B££EBfc#S8i»©£«it« 5 Srfflu S Z * T- 1 
So Hli0!l5(iASK©fe46^gS»||^AST-tSo 

[0 2 8 7] 084 fcfclBSSiS (Recoder) /g| 
il(Transmitter) tW^W (Play 
e r) (Receiver) ©t'd y tm&Tjk 

"To 

[0 2 8 8] 0 8 4©:/n«y*iaC*5«,>T, SIM II 1 x 
§{§«|4 3©SQfi«5©VSB-ASKS8E«^S;* t SS© 
m 1 ©^(tlsISS 5 a £BS8S«Kfi83»e9r> r 8 5 
7 at^SM, S©«4 3©SfI(l]£g2 4 a^ilMB 
4fif7>78 5 7 bCim4v:i:lci!), ^:<[b] 

tmrntc ^ s o t- tie^^st- *$ v ^ t » a s k 

tt^tVSB-ASKt-feSfeK), VSB-ASKfl^- 
£ A S K fl^f t «B& b T S . 

[ 0 2 8 9 ] 0 8 4 ©iW^.SttBa-rs fcx H D TVff 
liVideo encoder4 0 1T-EI?hf:t2 
■^©^-^^^•{t^tl, m 1t-^?JI1ECCi>3- 
^7 4 3 atK!)ff^fl3*n. ^27 : -^?iJttECC 7 

4 4atR5fiffcSftfe», Trellis Enc 
od e r 7 4 4 btot hi/ 'J ^ffb^tlT, V S 
B-ASK©Mod u 1 a t o r 7 4 9fCASo Rec 
oderOKttOf f set Generator8 

5 6t:<t5. Of f s e tm^Z1)U7Ltz±-C-lZm®m8 

JK^-7"8 5 5±tlBS$*i4. fiiH^ 
IfflTra nsmitterl ©Ig-^ttOf f s e t 
Generator 8 5 6l:J;!5DC3r7ty 
ASKd^-taa^-ttTUp converterSa 
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«*4 3fc*+U3»B£* I £»C&S. SSfl^frfcituidi 
©4 VSB, 8VSB, 1 6VSBOVSB-ASKI 
mZ7>^r+3 2bt<fc*)§{l£ft§{i[H]E&2 4a$l 
t, «§§§§8 5 2 aCA#£*iS. 

[0290] ree«iST?iB«*ixfci3»e^t±s 

5 4 aTII£;*ftT:ii£lsJI&8 5 8 SUTRI 
C<«if#§8 5 2 b^ii&ft.&. 

[029 i ] m.mm 8 5 2 b^A*$ft&<g^fcMMB» 

8 5 2 b©7-Nl/# 8 5 8 a^lT, Huil!©VSB^© 10 

ASKtii8 5 2bi:iD, «ii£*t.3„ mmm^(D 

m l^-^'Jii EC 0^3-^7 5 8 at «t »)> — 
fJjE£*l, M§2^-*?yfcfcTr e 1 1 i s^*=!-^7 5 
9btECCf3-^*7 5 9 at«fc ITIE$ft 
5. fl-Ctrd-r3-^4 0 2 JZ«t>), SMftfg^tff 

[0292] Trelli siWbSOiliflfc: «fc »> (USS 

tta*tt«c5*s N j^-v- r-#T#t>, es6««©e 

SlgBIASiEAU ffiftB^BOiBH^afeS^n*. - 20 
©±§-£\ 43©Filter858a(£, 013 

>; 7«f^+ 1 'J 7<&»it s i o * 7 -f 

<lS©Filter7 6 0 a|ffl^l,; 

«>0 6 5t:^tioiC, I7-U- r-$tfag)5 7 8 2 C«fc 
7tD^TVfflffifC < t!) 1 {B-5*s^bUfc»^0 
^ 7tD^TV7^;^ 7 60 a&ONU Kti 5 * 30 
VMS, OFFt-S-fcti^s F i 1 t e rCtSlf 
&{b&B5<*.rfc#T-§5. 

[0 2 9 3] *fc % 18 4CD^-&» l7-'-^?iJfc^2^ 
H„ tot> ^2t*— *?<|l;:0 6 6©^* • >7;i/ 
iiaifiSHigh priority (HP) tfi 

So 40 
[0 2 9 4] Sfeil 37, 017 2t^t<t^t8V 
SB^l 6 VSB©£M$Sgt:fc^T, ^P^fO^tlfc 

^t^-v v^i/©^*— ^?u&, huy^T^- - 

ECCf3-^-©i t»UiE©^— K-y-T 7*?- 
+ >^T^X, HighPriority (HP) S 
$R^i©3— F-TM >©i«^;£©-tf 7"^>*;i/T-i£ 
4. HPWffliOi^-U— httfiO&S&i&eSiBt:* 
^Ti?5SSy-f X#$*£ Liftfmi/LowPr i 
o r i t y«« (LP) nT HPflHR 

©f-^lill$n'5:^i:i.^M* i »?>fi5 0 HPtt 50 
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mt UTSu^©^ • 7s * 5- > 7*;i/tf $g J Mjf^7*D y 
[0 2 9 5] (HSS01I6) *6©HSfi^JtJ;>3^^© 

So HM.0y5ttt^ffie3aioASKfi3ai*scK*fsiH* 

Sfflbfc«1&£*rsl,£#, |5)DJlUIT-0 1 7 3©7*D-.y 
tmizm-TJ: o &£-«©A S K8B*#5t©Sa&Lffi»l*£ 
Iltt^iM^tSit^t-SS. ASK©I, 
PSK, FCK, QAMt*»W©C-CDM^3C*a 

-rs» 

[0 2 9 6] ^-f- 1 6QAM^3 2QAM©iS!Bg 
I4Sii:*^E|© C - C DM7j5££jgffl Lfc#!l£fflO 

mm 5 1?^«© v sb«?9ask *m^tz&m • m&m 

gtO^TgufELfc**, ^©0 8 4©ASKSQAM(C 
S^T^lBjb^tfft^tlSo 184, 017 3T*fctQ 
AMfcC-CDM*afflL/fe»-&*BiW*-4. BITQA 
M£C-CDM^fi4bb;<c*)©£SRQAMfcD¥.& 0 & 
£0 1 3 7 £0 1 5 4 T*(±, ^^S-e^^^^AtfS 

[0297] 084, 017 3 4KBt5t 1 tt&ffift 
SM18 5 1 tt, A*bfcHDTVSS©lft«l«-5ftlB 
tfe^>3— ^4 0 1 ©ilI^x>3-^4 OlatI 
21«ii73-^4 0 1 bCt^^lgftfi^gfic 
«*LiE»U A7j35 7 4 2©^©» 1 ^-^JATjSB 
7 4 3tH L V L j^^©fg^^ff^S^2 7 r -^?iJ 
A7JS5 7 4 4tH„V„ fig^Sf*^tr7lS«lft<fee^*A 
7JU 5 2 0cfJ©Sa»7 4 9CA*-r5. 

Ml l^-*?iJA7jgtf7 4 3flt ^-ITiErn— K#E 
CC95 7 3 at^T^e^tttiO^ftS. -7?, MS 
2 5*— *ajA*SB7 4 4 tATJ^ftfcS^^-^Jfct 1 
6 S RQ AM, 36SRQAM, 6 4 S R QAMOl 

2bit, 3bit, 4bit, t&&„ C©ff-^ 
i±E CC 7 4 4 ati D^?)^^b^tlfc^TrellisJi 
>3-^*S$7 4 4 bt «t t> 1 6 SRQAM, 3 2SRQ 
AM, 6 4SRQAM©«^ 012 8 (a) (b) 

(c) tTjvf Trellis Encoder 7 4 4bti?) > 1 
/2, 2/3, 3/4©tb^©Trellis^'fb^nSo 
m*-\i£6 4 SRQAM©^, Ml 1 ^-^ijfcfc 2 b i t 
TB2t ; -^?iJ{±4 b i t tftZo -©fc»0 1 2 8 

(c) t^-fotd>o«TrellisEncoder7 4 4 b£fflv>, 3 
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b i tr-^54b it t L7cRatio 3/ 4 ©Trel 1 is E 
ncodefcfT-?., 4ASK, 8 ASK> 16ASK08 

2/3, 3/4CDhbU^^>n- 

3 -2fT? ^ v -|JiEtg^* s ±* s 2. ©|H]-©^r- £ - U 
-^©a^-b-r-SrTlfS.r.htfT-tSo -©£©H 

MftmmmaL&$> u < fcte&&©tiW6fe;tfif±tf 

So HS£F!J5T-!&BJ3b7c8 VSBCfiiy^f ACS 

3 b i t/s ymb o 1 ffeSfc©, 1128 
. (b) (e) tc^-TRa t i o 2/3©Trellis Encode 10 
r7 4 4 g. Trellis Decoder 7 4 4 q£{gfflT-§, ±& 
©TTi y ^0tel21 7 1 ©idt&So {S. L, Trellis 
Encodeteiai§§#1g»z&£fc©, *S£#I6©E]8 4©:/ 
D ^mT-fcfc^-L,- h-©^{£V^ 1 7-*— *?Ufctt 
teJBLTl^&^. SB 1 S*-*?!! <fc !> SB 2 t 1 — *?ij©## 
#*IH»ilBjb s '.h£ < , ac5-l/- SB2:r- 
*?g£Trellis?^b-f S.T hC<fc 9, i5-V- h-* 5 
&«£*ii>„ SB 1 ^-^©T relli sflF^bUB 

*&^-5MrJn#fe&. $tm<DW>wt£9mm5<D®6 4© 20 
mas 7 4 9 -e£ssftfc<s^tt8B*?i£iai»8 5 3 lets 

l^T, A^77«tg8 5 61:it) AC/H T^jSftlf 
rtiii 8 5 7 aCtUJirti^njK^f H 8 5 4C<tt)I 
^—7*8 5 5±£§3^£ftS„ 
[0 2 9 8] 8BfSHS^©7*-vs; h-ttE 1 1 3 ©I3I§ 

ti-^mai BSRQAMCilf 8 5 9 iCti$B#g3ti 

^nsttttc, f c©2fS©2f =©rasaftst»o^-f 

Dy bf „<I^8 5 9 a#HI$fclB«Si'l*. «*jRf 30 
BiAsft^-W 7^(1^8 5 9 btJ: !5, AC/^775; 

an*T«&f3»3fi*fc»OW$©m5& s 'J>& < & s„ in 

i i 3&mir3m<D5*>2m(D&mt&miifitftix^zrz 

», 8B«B*T?SSHfl[ttTh-l-2, Th-2©2o 
^StS. S3»B£©C/Nl/^;i/£«fc»){t^8 5 9 
2jS^T#{1^8 5 9 C&£>D»©i*#EB»B£;* 

[0 2 9 9] ift^tC 1 6 SRQAMSfflVNfe^ ft 
^IBgfcfcg] 1 0©<fc X3 6 SRQAMSffl 

111 1 0 0©«fc-5C&3o 4 A S K, 8ASK 40 
05 8, 06 8 (a) (b) ©i^&iE 
gh&So -©ff^&B^-rsa^, »*^yH854 
£fl^8 5 9WDs» r-fi^8 5 9 a#S4 
£*U ifrti§§8 5 7 b£<fc!)iirti£ft.5o C ©{§-«§■£ *? 
S8ii$!ll£[2]g§ 8 5 8©7^;U^8 5 8 atc«t D 2 f o 

H8 5 8 bti 5 f „©«jji«[#B*featnaaaB7 6 o 

0«C*^T±e^ttfSMB;*ft*. C©B$, HDTVfflf 
©SC/NffiffljS^ffiSLfiBS^-rS 5 5 ^rffl^ta 50 
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i 6 j»©«e^jsi©#gij u-^-r < & 5 fc ©«raas 7 

6 0fcJ3<^TD 1 hD 2(D%LX#ig.m£tl?>. ^ LTHi 
^3-^4 2 2£,fc!)£{t^* s !f*fc£:ti5. HDTV 
VTRfflS^i^.«l 5Mbp sfflHDT V©JgtTy h 

u-b©TV(t^*sff*fe^n5. c/Nfittfu^fc*^- 
^-^a, 3^ httgev^ a^T-7tJig©vHSx— r 

fcJttSfflCia&C/NS^-T'fcfcfcl OdBtt±C/N© 
^ffi3&C/N{B©<gVMf7 J ^-7 L -7 , 8 5 5$: 
.^fc^ttC/Ntt#ffl;V^«>l 6ffl^>3 6fi©fl^ 
j5£:£T#S'Jt-SCfctt$il,<fcSo ^©fctoSSl^- 
*J*JD lttB£T-t3#S|§27 ; -*JryD2©2b i t *» 
l<l±3bit*)L<S4bi t ©t=— ^JfctB^T t 
1\ SB 1 7^*— ^?U© 2 b i t ©t 1 — ^^©^^B^E^tl 
So 2Ji©PtJiS©HDTVliffefi^4E«|}4bfe» 

©ib i t 1 - ^ ?y©{£ v - b (Di&immn^, mwm c a 

[0 3 0 0] ifeil 1 4©^D^^0t^-r<t-5 JCSB 
2 5 s — *5lJffi;&SB7 5 9 fcSS2 5*-*?UA;bffi7 4 4 

©**^aH-rsS£jeQPSK*©*B8S&*)-3i£i;v 
h- I/- b*JB©iB^B£^g8 5 1 fe-ooMMi: 
UT^T-tSo ^©^gttSglT 1 — *?iJ©#©|B&W 
SWxS. o$D7-r KNTSC^1/-F©ltlf 
&ffi»B£-e&*. ±»©HDTV«^*©JStfry M/ 
- h©{l^#§3l§£ftfcffi^C/N{ii£m;frTr-l> 
t 1 — 7*8 5 5 *d©fitfv M/-HMl©fflt$M3«B£ 
glgT-B£ SB 1 ^-^?'J©D 1 fs^ffl^^W 

ttB^?n^V% 0 t»RJt»JBS©HDT Vfi*36»E 

*$Hfctr7 s *7 i -7'8 5 5&B^ufe«^, -^©a 

H&««©IB«B^*«T?ttHDTV<g^ -^©@# 
a:«U«©ffi»S^BT?tt , 7'f KNTSCTVI^tfff 
^T-^S. oj- !) 2I©B)K!>«^S64C/NIft* 

t 4 ■o©ffi^^rfc-y-©^±s^s* s ^a-r s t v> a 

KEDTV(Df3-^ffli!SlSH:HDTV©r3-y 

tt^ti/6tt?>. &^Timmm&*(bizi&\,^z 

ht-MT^5. C©J:^(CHDTVi:EDTV©ilK 
©§3SB^Iig©*5S«:5 2o©^-f :T©i3&B£Sg£ 
^T-tSfc©rtueo{H&^©«Sffl*s|a^T-tSi:^-5 
^^feSo *fe{^ffl#*>ittfite©C/N©iSv^-7' 
iP?»igffit&©{g,C/N©^-7 , ^T% 5*iBKtJSBtT 
■€©S5gSfi{C7=— 7-^StRT-^So c©J:-5t:S^S 
4 JS^t feifiSttiW i: t«*fc© 

^g©*l«i> s *31-rsci:^qJ|gi:*-5»o ^©fte©l3 
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m^mt Lz&mmm 1 . 3x-mw\stz&.tt£miz&z> 

[0 3 0 1] HJSCT 5 T'gftBE b& ASKC J: StB^&T- 
31ffi2fiOlB^^^fittC UTI5 9 (c) (d) 
4>I68 (a) (b) IZ^-r^O^ 4{(©ASK J p8{ifi 
©ASK©{i^,££ 2 0©*;U-:7"f;: 7 }lj\ 2mt3M 

[0 3 0 2] ASK©J@-g-©^D ^^miiE18 4£fflt 
T-fe-5o 11 7 3©<t9ic*;5. TrellistAS 

K93 Lfc^{c^?-7-±cD# h 9 » * «fc 5 ^fiS* 
itfPgJf §3»i>T-£3. X> 3i9— f!lEffilJ%g.%.X. 
■5 s - ^ * ^S'J< b -r 5 C k C A S 16369 J&ltJB EfR t» t & 

[0 3 0 3] i^T*#**it&i:(DS^to^Ti!l^ 

^(cx^T-tsa^iSv^c/No^— r&fflv>T 

■TS. M«l O^SuODt 1 — THClt^T. ^ffiC/Nffi 

{£ 1 0dBfcLttn]±bTV-*£>o ^©*n\ ^ffi^e. 1 0 20 

[0304] b*>u *«re<o»-&x £t\ m^-y 
xm, i 7 s -**]* l < t** E^-^^j^gB^s^-rsa 

B$.£T-:*38t!8£^#>j£ffl bT^ttJS-hGi©^— *PtJl© 

5 s —* 00 x if as 3 =r- * n<D=r— * & ma b , #i x « 3 

pgjf©6 4 SRQAM-^8 ASK4B»«4t5^-^ 30 
- H D T V V T R £ 5£±2& £ U.% tt # <±> % 

m-fZo zon&Mfe&$mLtzm.m&x-*&w, mm. 
mx'm3 7 : —!?ms.x 3m%mztitzm%T-7&, m 

1 5 s -* % 2 5 s - * 5U b*>§B3§B£T- g ft IMBSfe 
©2Jf©^!li3gW£S!ST-B£bfe»^ S3f-^ 

§5. CI©fc»HDTV{i^(;iB£$iT,3o Z(Dtz®m 

[0 3 0 5] CiTi8 4©S^»f^©BftB^lCR5. S 40 
£-?Z>mi±m^-7 8 5 5 K 8 5 4 

If £[3S§ 8 5 3t<t0 H £{s^£B£ b£«»S 8 5 2 
%HSIS(££SKffi 1,3,4 kfiJSdOti&IOfi^ 
f «Hgf$7 6 0 i:<t!)«lT- 

**jd i tm27-*m>2*m3LLs mz^-^mt 

Vitabi^rn— **^|©Trellis-Decoder7 5 9 bfccfc t>> c 
ode gainCD^VNi^— 8TIE$:£*U 3i9 — b — Miffi< 
fc*. Dl, D 2{W ! %\imm. ; f-=i-$'-$ 2 2fci 

ig £ n h d t v ©&&{i ^tti* $ ti s . 

[0 3 0 6] W±fct 2 o©pgJl £ feoJKSllB^S^^S 50 
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(DrnmrnxibhtiK voz 2m<D%mmm^ 1 /i ©napg 
m * fc 3 m<wm (Dmrnmn^mmcommm z m 
1 3 1 (d?u y trm*m^xwm?&o m^mzit, m 

2<blZ 2o©tf7?-v >^;KC7>f!lb 3jHgjIt bTl^ 
S. il3 1l:^t«tvC, ^-THDTVIf^tt^lia 
>:□—** 4 0 1 a©^©S§ 1 — lIS^3i>r?— *4 
0 1 ci:il-2Itx>3-^40 ldtiD, cfj^ 
h&$,<Dmma*i<D 2 007 s -*, D 1 - 1 kDl-2iC 7 >g| 
£ftA7JSC7 4 2©^5 17 s — *5UX*SPtA**ixS. 
MPEG*b- K©iiiM©7 s -*5!JD a -ittECC coder7 

4 3 atiJV^TCode gain©^t^»3 ITlE^^bS^ 

Dl_2t£ECC Coder 7 4 3 b tCiJWTjI^OCode gai 
n&fco»i)|IIE?P/^b&$i'i4. D-^DUttTD 

msb7 4 3 ciz&vmm&mitzti, —oo^-zmv 

itft*. DifcD2l±C-CDMaEW«7 4 9 TfSEW* 
nS^v K 8 5 4C,t !)1^t-7 8 5 2JS 
T-P&JHB^$tLi»o 

[0 3 0 7] B£B$fcBu K 8 5 4CiDI4 

itis C-CDM«i9gB7 6 OtCtt) Dai:D2{ca^^ 

tis. miT-?yii>j$mi7 : -t>tiiti$n 5 8©ip 

©TDMSB7 5 8 ctdjfcV^Tx 2o©t7f t>*;i/D 
i-jtD l_2t aiS^tti). D^fctCode gain©i4v^ECC 
Decoder7 5 8 atCjSVT, mVUlIEgil&tzlsbs Dl-2 
(Ctt^TDa-.ttfiV^C/NffiC^V^Tfemia^nmi-l 
iffl^a — **4 0 2 aC i •) LDT V ^Decode $ntBiJ 
— ^Dl-2i±Code gain©a^©ECC Decoder 7 

5 8 b\zH^xm*)tllE^ti%tztb, Dl-lfctt^Si: 
^V>C/N©^U2/*;i/ r--fitSrt)OfctoM-51//<;i/*s7< 

g <^cv^i:w*T-§3&v>. ^bx, mi— 2ia^3i>n 

-*4 o 2dt:*Jv^r«S^i^^ D,.,i:^$nt, 7 
-f FNTSC^lz-FfflEDTV * s tB^J £tl&o 

[0 3 0 8] %Z?— *?iJD2{iTrellis Decoder 7 5 9 
bfCfc OVitabi^^tlv ECC 7 5 9 aCi 0x7- 
PIE£*u ^2iffl^3i>n-*4 0 2 bCJ:!>X4llift 
M^i:«:y, D j_ JN D l-2i:^$laT H D T V^ii}* 
^tlSo ^©^©D 2 ©C/N©g|{fifcfcDl.-2<fc t) 
<l§:^-ri»o t7tr-78 5 5©C/Nf tf'J^V^ 

D.-.o^HDTV^?^ iim©C/Nfit 
©r-78 5 5©l'&D I - 1 , D l-2o* t) E D T VifiW 
£.£ti. C/Nffl©^V^7 : — 7*8 5 5 5:^^-5 i: 
Dw, Dl-2, D2o^t)HDTVi^B4$fl4. 

[0309] CdbT3 Swpgec^fB&B^g* 5 
USt*. BuM©ctd t^-7-8 5 5©C/Nfili:3^ 

-Y 7<D=r— TriTs McKtfe 3o©<7"b— F©liS©il 

mm^zmmm£.x %ztz&>, ^m^mmi^tz^ t v 
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[0 3 10] *fc^SIUB^«f©|lS»ffia©«l**iE^ 
511 3 20§BSh7f ?<miZ7Ts-fJiO tzm^T— 7*8 
5 5±ttt7 , ^^AOfBf»h^ 8 5 5 atiffl 
7^77^©B©ta& h7-^ 8 5 5 b* s l3^^tlT^ 
So 07jVr5«fc-5£fe&h-7y * 8 5 5 aGD^ifegUfcC: 
©**I3»*«8 5 5 cfcRl^ O0>m$D>-2|BS 
W*8 5 5 d^-r«. £:h.&&*©i3»h7y***-fc 
o#'J>&< fct, 1 ^F/rtSHtS. CO*C!iLDTVl7 
b-A##l3®2ftT^£>o i§is8M^©D2{I-ffB:i3« 
h7s»^8 5 5 a©^:«^©D2IB^^8 5 5 e£|3 10 
»ttj&K©8B*lf£BSfcfciu ^©13^7*-^ 

—7**31 !>ff£l$K:B:7S'7*ftA4>W^9' F M/- 
7 8 5 5 f ttltf^t i a CI^ h 7 f ^ L& < 
J&S. Ell 3 2KgsT*»fl3CiJV'»Ttt7 l — 7***3$© 
^1^fci^£ftfcD,-:il3«««8 5 5 c*m?T 

G 1MOLDT V©!HKT?B:&£>#|5l— BSF^©tIj®<£: 
<*©Bffe&«S|-CSS. c^UTfivB4i$t:H:l# 20 
B8fc»tt*» &»+«© L D T V©7^&«£#?l££ ft 

3 t &m # b# as 5 * ©Mia zmmr- $ z v ^ o * * % 

[0 3 1 1 ] *&2*ja&»)IS£B#fc:B:'sy P hb-7 8 5 
gitJ;oi:iah7 ^^©-gp©^b*Mx— 7s L 
&V>„ U#>U C©^{ci5^T^mi 3 2T-^-Tb3S 
B47*-?>?hfefflV^fei^, Dl-ll3a^A s B^ 
T*g5fc»LDTV7"b— KOBBSf ©»Ii® ^ra^WCm 

[0312] d 3 IT> *SB9lT?B:SB« h 7 30 

ffl#ttIE3S»il7j[pl©^D^{CLDT V^L-— h*©IBH 

»s ssa»*Nf c mm (omm £ & a t v > a »* * 

[0 3 13] £&CiS»©^S3!DH£fc:*ra-rs 
^ftSrifi^o 01 3 2©feTtStio tDi-aSB® 
««8 5 5 C*jSW, LDTV© 1 7U — 
fcfcfcfcDuBMHHttS 5 5 C©— ffifcSfcfcS^lg 
*£© D M • D ztZWL&M 8 5 5 h t* 5 „ C <Dffl$fc 40 
&ttZy7fr >*;UD i-itlttL D T V© 1 7 V-K 

<D-m<Dmmmmztix^z. ldtvcdi^m 

iSrDj-a • D 2 f3^ffi^8 5 5 h©D 2 |3^^M^8 5 5 j 
ic Mix K»-f 5. -9" 7=f- + > D 2 fcfclt 75=- ■* > 
^;i/D 1 _ 1 0D3~5{g©7 r -^13^S&*o« ) f ot D 
1 -.i:D 2 t-l/3~l/5©I«©T-7'±©LDTV 
© 1 7b — A©tit?g£l3trT*#5, ^KU-7#£t> 
fc*V^«-e*5««8 5 5 h, 8 5 5 j fc§3fre# 4 
Kfflhb-*l$raT. 1 fclt'*TBIH*)®«4> 
l/3~l/5l::a5o SEot^ylg^ftT^'V 50 
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7-T5fii*#i«<&5o ZCDtztbD ^(DfrVigj-SiZlt 
s<X$t>iZ 3~5teJKV^3&!)B$C*>5fe£&LDT V© 

[0 3 14] £©#SCt±2HWl©VTR©*^ D 2 |3 
S1fttft8 5 5 j £B£-r5SStg#fc^fc«), 
!>ll#fc:fcM?£-C£fe^. -*3»«©W*itSVTRt: 
4b' V ^ T tt 2 dJl £ ifc^T 3 ~ 5 fgjil- ^ t) H * Si^ 

[0315] te&mMmT-immmmmjjRzm^tzifi 
ft & tf 7L &*&w iz <t z *> m^tmrn-t 5 . i^a 

[0 3 16] t^©fcfl^H»leEEIB?-*#Sffl#HWi 

#f&UT^£>fe«\ #jt>3lliB#tCS-7ly-A©iB]-B$ 
HI©IIiIB©lII«©^$ll£*5;:fcttT?&fcu. -© 

fctoiaac^&^D ^7©a#p^ffl©-rnfejs^u^s^-c? 

b*»U JfcSMIlOBMSUDHDT VVTRfli 
LDTVyiz-n-lifei,^ ilj@©#7-D >y7©B#ff3 
W©-rnT^^^llj^t:¥^»3S^B$t||^T-^ i. 

[0 3 17] #£gBJ§©HDTV©3Ji©PgJf !3ii£ff o 
fc»-&ffi*S^*© C/N #«V^ fcSBHDT V^©1« 

"7^ KNTSCfOEDTV^l/- KCTVfft 
b<tt<fflKfifeKNTSC4ff©LDTV^U-F©TVe 

[0 3 18] W±©«t^{c:*^^fflv^fc^MS^a 
tcjoOTtt. C/ / N*s(S< *ofc^-?>, i^-b-h 

JSs feb< (±^£v^iliKT•S^T•tSi:v^a^A 5 ^#^^^ 

[0 3 19] (Hffi^J7) JUfi0O7tt*^^4ilgJi© 

4 ^Jl©eii7j^;t 4P^il©^7 J -^«3t$riSa^t) 

■a-sifctciOlag i©sej!ss««iafc^i-j;dt4 

(fffi^8 9 0 a, ^©^f")t^2§{s^8 90 b, » 
3Sig««8 9 0 c, ^4§{fH^8 9 0 d^T-SSo 
C©4B«*f©g-r**SCfco^-C3*'<S. 
[0 3 2 0] 4raJBSS5a-fSt:ttaEHt:«t6 4Ji©«B 
a««^i7-iTiEife7j©ll»J{bfc: J; 4 4/f ©usiPtJi 
tffeStf, BU#t±P§»ra©C/NH^#V>fc©4«T- 
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[0 3 2 1 ] HI 9 3«:#g8[e]S§3©:/D y^iffe^^ 
gtHlS§ 3 ttB*f^gi[HlS§ 8 9 5 £ 4 o©JE$§®E§*> 
/#£tl3<, #gi(s]Sg4 0 4 a, 4 0 4b, 4 0 4 c©f*J 

a5©s^eg^«fig{±, i3 3 oom iwm.^>?-*'4 o 
i ©^©^-K6[eis&4 o 4©^d v tmhmtuoxmR 

lZm®tZ>o ^lell?§4 0 4 a^i±Wg>«^£{£^j£# 
H a .V L t«^^HHVHfc*P^^H„V 1 ., H L V„©4 
^XDm^lZfrm-fZx, ZOOiS. H^V^i^g^© 10 

[0 3 2 2] ^TA^jLfctt1»fS-t(iBft^g|[lS§4 0 

SK^[qJ{C^-t!J$tiSfeto4o©fi!c^fcBii^n^o iS 

^ h&HcDfr%mt z. (Dmrnmr- &rpm&\z $> . m-o 

T, XWs^^Sig 1 0 0 0 *©H D T V«^©«^H 
L VUf^(±Sifi5 0 0*©, 7k¥-MH&m&¥fr<DTVm 

[0323] (&m^coH^y^mmt^mm^4 0 4 c 

Ci^ ^e.(Czk¥s Stt^|p)©Jl^^A s #^2^- 20 
l!J£*lSo ^oTHi.VJdi;frfct0dx.fcfSifi2 5 0#, 7k 
¥8?«tfittl/4^So Ctl^LLift^StSi 
LLj&#teJE*§^4 0 5 aCitJK^tl, D.-.ff 

[0 3 2 4] H L V L ©««^© 3f&&i±-&f&§§ 

77 2 cCiO lofflL H{l^-iw-&J5£$ tu JSSSB 4 0 
5 btc<fc ^JEE^^tvD.-afl-^^LTtB^^ns. C© 

^[US§4 0 4 c i:^fig^7 7 2 c ©HSi-ffi^gP 
Sr3o|S(tT^ J:vx 0 

[0 3 2 5]S^©H„V„, Hi_V H n HhV l ©3J& 30 
^•{i^f§7 7 2 afC±!)— Q©H„V„-H<f^h& 
5. jBEJifS^^SifizkTh*) 1 0 0 0;fc©t§£r, z©fi 
^■{izk¥, Sifi^tait- 5 0 0*~ 1 0 0 0*©fi£#£& 
o„ ^bT#g|[eIS&4 0 4 bti t> 4o©f££-C#gt£ 

tlSo 

[0 3 2 6] t^oTHi.VJii^fcLTzk^ SH^Ir)© 

5 o o*~7 5 o&co tl&o z.ti^num 

^t£&„ -^LTHhVhs H l V„, IImV^S^^ 
5 0*~ 1 0 0 0#©i&9-£*>*>, -&fiE#57 7 2 bT^ 
fiSc^tt. HHfs^i^UEEiSggM 0 5 dX'E.m$tl. D 40 

K0*~2 5 0*«T©5E^ LHoS 5 Da- 2 fs^ii 
2 5 0*U±5 0 O^y-TOMl^JEiE^-HL^^ <JD 

z-Jf-Sffcfc 5 0 0 *W± 7 5 0 WTO0> H 

»? D 2 - 2 fg-s§fct 7 5 0 *tt± 1 0 0 0*WT©/ID&iSU$; 

XZ Z>t^^%]$k&&Zo C©E19 3©^-gE[n]g§3^ffl 
^TSSffitfO 2 T-a£B.J3 bfcHi 8 7 (Dmmm 1 ©*©#gl[H] 
S§3©a53-£B£fr;t£>C,h:iCj;tK 4jf©|SiiJfSi££ 50 
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[0327] zo ^xmmm^-^mm^mmm&mt: 
mfr&te-£z>ztiz£.*) s c/N<D£Tizm^mmmz 

V^T(i+^-t:^^';7'©^!£^;i:V^a^g^a^* 5 fe5. 

mzz.oim^mmM^.-tz&mmz.nMm 2 xm% l 

fci8 8©^2Sfi«6i:|5|l>^t»^T-feSo t£oT 

3 7 ©Iffffc*^- ^ % m t gft % o - c T - j±-&j£Sl$ 3 7 

[0 3 2 8] m&W2 t*5V>TH8 8 ©§<i$£© :/D y 

tlx ^ — !TIE£tl, Di-^ Da- 2 , D 2 -i, D 2 _ 2 ©4 
mm^hta >), ^35 3 7 icAt»^n?»o 
[0 3 2 9] iit - 19 4 tt-nfiJcpft 3 3 © :7*D >;> ^ 

Xil^fltzD^-^ Di- 2 , Dm, D 2 - 2 {f-9-ii# 
H9$5 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 dC#V>T 
{EpS^tx, !3 9 3©#^@E§J;:;}3^T15iH,§b£LL, L 
H, HL, HHfftfeS. ^©fl^ii, 7C©B*^1^ 
©*f, SiS^fR]©^^l ht-5i:LL(il/4, L 
L + LHiil/2, LL + LH + HLS3/4, LL + 
LH + HL + HHIil©»)k5, L H fl^fcb^i&f §1 

5 3 i & \,z^K>^m^tmm.^m.^b 4 8 aic^TL 

L{=-^i:^^tiTil^-&fiKgP5 4 8 c©H L V,„ig^(c 
A*$fl5, BKtl-&f£,$l5 5 3 1 a©#!l©B&B.gJcgl bTfct 
13 2 ©BH^rJ-^5 2 7 xmR bfe©T-^BS"r 5. 

HH{l^«±^-gS^5 3 1 b£<fcf?#!g|;**l, ia^ 
-&maS5 4 8 bl3A*$tx.&<, BLm^l£Wm.-£l%U5 

4 8 btC^5V^THH^f^i:-&fi^^^^, H„V H -Hff^i; 
^!3^tl5 3 1 cCi ►3^-gf^tL, Hi^fiEa55 4 8 

ct^TLHtLLcMiftM^n, mmn^ 

htt !5-&)ESa53 3^e>tB*^ixS„ ^bTg|8 8©^2 
§{f^©tB^gP3 6T*TV{f-f-i:^t)tti^^nSo d© 
Jmff^^SiSl 0 5 0*, 151 00 0WHDT 
V(|f^e,«i9 l©SfB5S*II|{c^bfe4o©se^ 
mz&*) 4-o©BiM©TVfI^S{S$tli, 0 
[0 3 3 0] T v{f-^©ilK^I¥b<iiB^-r€.o ^9 1 

tins 6it—?izi£bisbtz<Difim9 2<Dfcmmmmmm 

X-tbZ* C©<fc-5£C/N©[S]±hfc&lCg:{s«t:t!£8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 at^TDw, 
D j- 2 , D 2 -a, D 2 - 2 ^i*^i:B^T*§i.P§ii^^>^ 

[0331] mmn^ommfcmo^m 9 sejsmji 

SjgECi-p tC/N©|ol±i:t*){CLL, L H, H 
L, HHfs^'©PtJl^^>^;bA s ll^^ti-5.<t-5 fcfc 
So ^oT^{fT>^^-d^©SgSIA^O<fCOti, DS 
«* s (Rl±-r2)c L = Ld ©B# L L fs"9", b = Lc©B$L 
L+bH(f^, L=Lb©^LL + LH + HLff, L 
= L a ©B$ L L + L H + H L + H H{s^t#ff££ tt£ «, 
t¥^T, gllf©S«&Utl,i:l/4, 1/2, 3 
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m^ifimmM^mi 0 0 0#©HDTV©*g£\ 250 
5 0 0*. 7 5 0*. 1 0 0 0#©TV{f^#f#£> 
tii. ^©J:-5tUT©»«jt:iiH#3&{b-rsi'&*Mlft 
ffee&# RJtg i: * S o El 9 6 (ififefc©^ i'^MD TV 

#£##5£T-fcfc CNtfVottTf T V<s^©B < =F 

qJfgfcJfcSo fctt-K^x'J TKggtR©f*HPJlf;::fcO 

CSiT?*SV^ 09 7tt#»l»Sffl^fcHDTV©R| 10 
»S}S©§<Itt!BEI£^-r. B9 7t*t«t5t, 
LaT-C/N = a, LbT"C/N = b, LcfC/N = 
c, LdT-C/N = di:*!3^fflffI*«f2 5 0 
5 0 0*. 7 5 0*. 1 0 0 O^&mWfthti 
i>. Sg&LaWftT-&C/N#2TFU HDTV©Hft 
^©*)©T-{iB^T-t&VN«y^AS#ffi-rs. b*»U * 
©*^&BIR#5rfc **>©©«£»"?&*. 
;i/4»lf©BJ&^T'tt7 5 0*, H*rt©DJtfe^T{±2 5 

o*. =f-^ b^§itsFtti^-e«i7 5 0*. smmft 

© G flb^T- fcfc 2 5 0 mm £ (DM-gr-mi&X- tb 3 L jfe ■£ 20 
2 5 0*©iBMT-S^T-§i.o fcJLt©«fc-5CbT# 

* sST-ttgff 3£T- & «e*»^ ttrtST? * set? S 5 ct -5 

■5*Lv^SbS#&3. H9 8©PSJlC36iat:*-r 

i^D^f^ > *;i/T- ^©*j^©t^- d t m 

DflIfflSlfiD5:0tm D a _ 2 , D 2 _ a , D 2 - 2 ^> 
^.;i/T'ffe©SiffiC, b, A£;Rjai?-£>c tizx tK Sffi 

h©!S*J**fcU&* 5 e)fb©3o©S»S-9— 30 

[0 3 3 2] (£fiKft| 8 ) SB 7 ©HS60!l £0® K 

5.HH 5<Dm&mmm<Dm&m%t<D7v vomica 

V^T^* 7 6 2^e>A^?tLfcilS%©^ttffi^SP 
4 0 StitJBJi^bfcPiJBaJfiO^-^D,, D 2 , D 3 
CffitBRF^ftStU «F^Wffl7 6 5 t&^T^-f 5. >^ 

4£;fc^TituM©SRQAM^ffl|:&Jl§y©^S3£g{t 1 40 

t2 2i!)SI$n, satffllWCgeSfu ffe© 

So 

[0333] flfe©*s£*»e>©SE<a<g-^fc«Bfejs*> 
t, d„ d 2 , d 3 <d7-# tisTmrnztiZo wmm 

tftftttSSfl, d©*<f 5 >yfi^t±^f!lgB7 6 5 Kg 50 
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aaietDi, d 2) d 3 h:<**sb5 0 3fc*v> 

[0 3 3 4] dzlzm 1 1 6©*%^©7 r D i»^iCfeS 

1 o C 6 b < H:R»© 3 o©S<|t ;U 7 6 8, 7 

6 9, 7 7 0, 0§4>Mi:fe5l*i77 1, 7 7 

2 , 77 3liil 15 i:|Sl«©^SM«S 7 6 1 a~ 7 6 
1 j &*>s .i£ge«©fti:EJfc^+>*;i/»© 

as 7 7 4 {i#as&M©aff © h77-f » ^*fe«t:Ba 

[ 0 3 3 5 ] 13 1 1 7 ©tfefe£it©iHag« h77^^ 

^^Hc^-r-t-jJcQPSKiSEofiaE^Si©^^^ 

II^tii§<l-fe;i'7 6 8, 7 7 0©Ach©feig 
g(±d = A©0£^1-<fc?£|^«E&fiJffl»*2b it/ 
Hz©7 ; -^ 7 7 4d, 7 7 4 b4:d = B©0©v :: — ^ 

7 7 4 c S^to-B-fe^-* 7 7 4d^5, £©«!,■& 
^■&2bi t/Hz©-«%:ffl^|SfiJffljgj*T-feSo 

*^©gPrt5g)5{i?g»%7 7 5 a, 7 7 5 b, 7 7 

5 c©id^tf;i/©*4'bfei:i5(iAP^JSA s «<, 
SSfs ^-7M&^'-^ 7 7 4 etiti^tt:- 
<7 fc^vT. fflja©^tHM^©%^T-lix«fi«i'>^ v>. 
3t|Sg©b^:7 J y**TF©5*— * 7 7 4 eC»UTK 

*©-fe;u^— aiS©^*!*^-^ 7 7 4 dcst«t^t: 

1*0 b 2 b i t/Hz©^«as»Jts-efeofc. o 

*Dh77>f y<7fi©^&^i:;r3&c&^-i' , >i:;i3i:lB] 
bffl^^£jifflbT^5^5^©Is;*#&o 

fetfcfc^© 1 6 QAM, 6 4QAMf©»H:II 
S^SrtfAD^-y-fco g{l-fe;U©*£££/J^ < U -fe;i/ 
»41t-*-rci:ttaJlbS©»©«lioSffl*x BSMnxh 

[0 3 3 6] l»lib77-f y^ac^JftttCB: 
il«^®*?rS<b, h77^ <y^S©2l>«:v>JfeMK:U: 
«««Sb**W<U «y^S©'>&v^^lc(i 
<£<1-i.^i:A s ^^^i i ^:«;©j5b*$a»^ixS„ *^ 
flB©RMISeii*St©SfflK: £ «J W±© - fc ^Ilf * 
So C©ifc*Ell 1 8©#»W©358fi098fc:;l3ttsa 

e$s • ^^^H&ffl^raftwr 1211 1 

8© 7 > ; fPEtt±* i ?>)itS<I-b;i'7 7 0 B, 7 6 8, 7 

6 9, 7 7 0 , 7 7 Oa©A-A' «Lt©»eg«£^ 

-To 7 6 8, 7 7 0 fcfc^-v ASMS -«r;i/ 

7 7 0 b, 7 6 9, 7 7 0attf+H;i/SAi:iai 
^V>5 L ^>^;i'PB©iljga<&«fflbTV.Sc '-n?>© 
5=- +• > * ;i/tt§S(ft;i/0 b77^7^ft:(t;i;tli 
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1 6 ommmmmm 1 1 4 1 x t> , > * ;H&* s *ij$ 

t>tl&o Zrmi 1 8 lZ$5^Xd = A\ZA3-*>* 
;b©3i{I^a©^ ^Tsk-fc d = BttB5 : -^>^-;i/CDa 

I, TFiiiifi Y=yy-i '^i, PttJi^i: A □©#?!* 
£^1" o Sff -fe;b 768, 769, 770 T*ttfu©HJE 
0!lT-^ bfc S R Q AM^©#«©Pg«Sfe5i*S;^ffl 
^tUSfefer-^TTea, 7 7 6 b, 7 7 6 ct^ 
■tXol^s QP SK©J10i£iSc#Uffl£W2 b i t/H z© 

3m(D6hxt/uz^mmmmm&X'm%^n^o m 10 

mmz^<lzm^4b i t/Hz, 2bit/Hzhi 
'J>-TI>o ^fs^?-£^£&V^,£Ui!|7 7 7 a, b, 
ct^tQPS K(D&m-tJ\'<DX§£tei£^Z 2 bit 

± tf s c h iz * *) mmoi&m^ jmd* z z &m h n s « 

6 4 S R Q AMMJ6©?IttS*i * i 5 1 5 li 

SRQAM6DS--7 hfi^S= ll:Ufe»QPSKT-i 
gfsU ao^;5T-lil6SRQAM N ^ScififgT- 
«i6 4 SRQAMT-^Sff-r^o ^oTQPSKCjt^ 

Te^^i^y-^ifiD-ri.- tii^^o ttz. mss^ 20 

®#Cbfcmi 2 1 ©;/D y^iC^t<fc^ & 4 S R Q 
A M©3£§{=$& t>EM£ £ ffilb & ifi t>m<DW.m t itiSX 
15. 11 2 2©yD<y^lH(c^-r 1 6 SRQAMCi 

5. »^«IS©^'J>Mthae* s fiST-fei»o 4SRQ 

AMtDm-smfeWLmmshmtfTt^ tz sbmmn^it^ < 

6 3 A 5 , [e]E§#?S#Sc: & 5 ^/jN^a-fb-^S* $ ti 5 
.a-lf-KttjSbTV^o ' O bT#;S5£;fctrtlf£OJBi£ 
izttfoXgZ* 

[0 3 3 7] tt±©<fc5£ bTEIl 1 8©d=A+B© 30 
«£ -5 * ^S©S * 5 5: 4) ^feM ^ ^ A #T- # 5 . 

<y >? ©^ v mm ic i&e b -r v > tz »*#g ©^js^« 

[0 3 3 8] *fcia 1 1 9 ©^-* ©Bf OKSE]^^ 

t&*<< a;xd >y boDy'-^mm^mmt^o mi 1 9 

(a) iitfcJf^S;©^ K El 19 (b) fcfc 40 

HS£^!l8©^t' A^D-y h5r^-T„ 0119 (a) 
•Tid (z^3(5^S©^^fi&JiilSa^^(iD ownoj 
13 aSfe^A^^^©Kl{f ©B#CM1^ AT-B#F^©7 o 
>y h 7 8 0 aX-mmm^S^m^, 7D'^ 78 0 b, 

7 8 0 c, 7 8 0dT-#*A, B, >^;i/©^#S 
~.©£{l<t^££3o plPJl^ ^SttJ^ 
~-£?>±§^ )l^BT-Btr^D-y h 7 8 1 a, 781 
b, 78 1c, 7 8 1 dlz&*mmm^s a, b, c^ 

[0 3 3 9] *%W(DWi'&, 111 1 9 (b) £77^ J; ? '50 
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i-mia>©6 4 SRQAM^©Pg/lMei£:#3;£fflV^U 
i>t«>Di, D 2 , D 3 ©Mffl2bit/Hzffl3o© 
PiB7-"-*£&Oo A„ A^-^iil 6SRQAMT- 
l5feft70'Jh7 8 2b, 7 8 2 c i:^D >y h 7 8 3 
b, 7 8 3 ciz^-Tia^2fg©7 ; — 
So PJ-^KT-^S*-&^©B#BT-^inSo toT^ 
-< A^u >y h 7 8 2 b, 7 8 2 cfcfc*£-©li#ratc:&3o 
3^ Lt 2(g©g^gi*!Sl 1 8©7 7 6 c©^2Pt 

KDWo^ Dit^cjaeifiie.tis. iH]«£bT, 

^-Y AJXD -y h 7 8 2 g, 7 8 3 gT(iE I f-^©S 
§{=#6 4 SRQAMffTfctl?.o ^3{§©e^*=& 
%-Otzlsb, |b) — ^'f A^Dy ft 3 fo © E i , E 2 , E 3 
©3^^>^;UA s 6S^T-tS ( , C©ig-&SJt&^©£ 

t 3 <g© m-m mmx-m ^tistv^a 

m#a&3o fiU ^©Jli§rttS^©i£{g T-c©££© 
iigS^Tfcnfe^T, H^(ic©^«t!3ffiv^» ^fe 
*^©e^*(±9 0%@JgtC^*,S. #£gBJ3©38j3l£ 
±ifSfe»tcti, >y^a©Sfe^^i:*^{c 
J:S^5^a^A s -SS^■rs-hA s MSbv^ < , b*»b, 

mi i 8©TF©m£^-r<fco£*ps©a$mf;::}^Tfcfc 

mz&^xi>&%M<DmmzmM j pgk&mw$tix^ 
2»o ^^eoTTF©m(c^fiv^^^bTv^s, eeoT*^ 

[0 3 4 0] m 1 2 OCDTDMAM^-fAXD^ hm 

x (a) tt^TjS; (b) tt*^©75-^^^-r„ mi 

2 0 (a) iZm-T^olZ, p] — fm&Wi^nX 
h 7 8 6 a, 7 86bt*^A, B^>*^©^#£~- 
©^mS: : ffV^, ^-f A^D>y h 7 8 7 a, 7 8 7 bt'& 
^?A, B^^>^;i/©^m^^©^{s^ff -5» mi 2 0 
(b) (C^-TioiC. *1^©1^16SRQAM©« 
-&^P<y h 7 8 8 aT-A 1 ^i'>^.;^©§:{i?:^fv^, 7. 
P 7 8 8 cTAif tV^CSi&fT^. ^-fA 
7.D>y hrt3{i^l/2{c^c5„ 6 4SRQAM©I^ 
D^h 7 8 8 i T-Da^-y >^.;i/©§{l^fTl'>, >y 
h 7 8 8 lT-D 1 ^^>^;U©^«SfT'5» ^-fA^O 
>y hrtatt^ 1/3 Ctt*. 

[0 3 4 1 ] mzmmmt)*:TlfZ>tztt>lZXn <y h 7 8 
8 piCj3V^■r l/2©^-fAXO>yb1rl 6 S R QAM 
©E^gM^fT^^ ^ftttXD>y h 7 8 8 rTiiS 
©^-f A^D>y h4 SRQAMffTO. 16SRQAM 

j; !3 4 srq AM<Dj5&mmmt)ft>ptjL^tzi&, mmm 

©S^ri«* S/ J>^^<^c5tv^■5S!JWfeSo fc^c b, £ 

$ v ^ /jNMga^©m«s^ ^ ^ v t- u ^a* s/ >^ v > m iz 

[0 3 4 2] U±CD&oiz^xmm(Db7 7 -i -y^^ 

iz&t)^xfcm®mfrttzm7£x%%tz&mm&}-&&& 
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©& b < it 2 r>(Dfcm<&M.<Dfcm&m*mm. ^mut 

i5»fcSMS£±lf T3it£*4&£Ttf tz K> @ SS^Sl < , « 
*«ea&£* s #&ii.S. fiS«i^4SRQA 

b <t -5 c^x ©ssnis ©e&sgn$# 1 ti * 
mmconmco— ox-$>%o zoisXfcm&mom^kt 
t>fcm'bmm*>t> nnmm s -t- © rn & v m pa tftm 

So 10 

[0 3 4 3] (£ffi0!l 9 ) VXrm 9 ©HS£#!l£HSlcS 
-3 S 8MB*- 4 . £%0* 9 (i*^B^ % O F D MfiSI^Stt 
iSffl Life Ell 2 3©0FDM^I§fI«S(D7' 

D y^gjirg] 1 2 4 ©O F D Mffli#Ili^*t. F 
DM©-|lf^§ O F DMttKgt^^t 'J 751S$ 

#&V>o *fea"-X ^©v^^l^te^l-^V^to^ 

So 01 2 4 ©0 F D MfflIiiK^t<t otOFDM 

<Dm'&At>m j %*m?mmmWi%x> 1 9 i -cjsshrmi 7 9 20 

3 ±Ct-^ S 1 / 1 s ©Flifffiib, 
;U7 9 4 a~eSMti. C©i^iFFTS4 0 
**)^S:W«g4-eRp|ffl«7 9 9^iJ»FFTgE«iU 
1^7 9 5 fef^S. t s ©tf3&«> >#;HWIHI 7 9 6 ©SB 
Moffl, ^©ifiFFT^^fc{i-^H:aHs$ti> 
;i/CDSl:tttgO*-KW7 9 7 ft 
[0 3 4 4] mi 2 3 ©OF DM- C CDMA-f y 
K#5£©:/Dy^£/8l%THDTV{s^££§<g*-3 
»-&®^«B«9©iM^ftlttW*-4. AiJtlfeHDTV 
e^{±EHIfe3i>3 — ^4 0 1 Ci!)i«D,-iJ: 30 
-tett) Da- 2 i: D 2 ©3S©Ptjl 
«iB®H<ftfil9K:^tt$tU A*g(5 7 4 2 lcA*>£*l 
So ^l^-^?iJA*a57 4 3 tC*V>Ts D.-,OTttC 
ode gain©*V^E C C^-^-fbSr^tls Di-zig-^ttil^ 

2 - 2 {£TDM35 7 4 3lC<fc 5 % B#|HI4MB|£-»b;**U D, 

t), tflS8 5 2 a<DD>raitt*JKiftS7 9 
1 atCA±i£*x3o Diia^ttnffl©M5U5 s -~i'fc& 
tU n^C-CDMS«g4a, 4b-ffiSUA 
Si5t:A^$ftS„ 40 
[0 34 5] S^)c^«^©D 2 (iA*SC 742 

©g§2^— ^?iJA±fgP7 4 4K:*}OTECCSB7 4 4 a 
IC^VvTECC (Error Correction Code) ft^ihZti 
V \y 'J^i>3-^7 4 4 blC&^T r- HI ^fSHf-fb;* 
*l* £88 8 5 2 a©D 2 jfi5U3£f«S7 9 1 b«3A^S 
*U inrCDteai^— C-CDM3EiBS4a, 
4 b -••©£§ 2 A*>g&£A±/£oa-l>„ JSlAfcfflODiT* 

1 2 A*>SP© D 2 ^— 9 £ £ »? © C - C D M 
^§§§§4a, 4b, 4 c •-•{C&l^T 1 6 SRQAMf 
iCC-CDM^$tlSo d©n->r©C-CDM^S|ig 50 
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&&*comte sno&s©** y t£ tot h t> amrnt 

S*+'J7liil 2407 9 4 a, 794b, 794c 

••■iZ7r^xoizm^^-h^mmmm±7 9 3±tc<& 

i>o Co bt\ C- CDM^^ftfcn^©^!!/!^ 

tt, iFFTigs4ocit>, mmbm^j * >^a> 

7 9 3^5>B#Kffi©?^^>^a>7 9 OK^ffeaFfu 
t s >Jl?;ufi©^IHie^ 796a, 796 b^ 

*»^>7tfJl/BSIIB1|f7 9 6 at 7 9 6 bCDlfflfc: 
fct^;i^i*i5&g£»&*-;fe«>T gS>©#- KB#BH& 7 
9 7a^lt5»hTU5„ iflS^lifcif U^l/t 
atSibfefc©**, S 1 2 9©^fHtt— {g-^U^;uEIT*fe 
t), A- f ^flf 7 9 7 a©T g(iY;i/?;U©f f B| 
fflfrt>mmzi&bT#i%.£i\Zo TVrf— ^ hfOT;i/ 

«l*fca!FF-Tia»4 0 ^©ggiM^ttaf^M?!^ > 
4 0 b (I «t 9 , t> ^fsSC 5 

[0 3 4 6] %mWt4 3©«rf^ftiE^*. Bll 2 

4©B#fH»'>>*;KI^7 9 6 efcjjVT. geOTttB 
1 2 3©A*>gB2 4fcA;b;**W ^§195 8 5 2 bid A* 
£tt, 7^^;Mb£*V FFT&5 4 0 a 7- 'J 

:tfiMRCJRKI;**U HI 2 4£5vr«fc-5fcB#|ffl$fi7 9 9 
frbmm&m 9 3 ald^^nS. @12 4©^i 
y>*;Hlf4>f,, Ml«ti©e-f©*t'J7 7 9 4 
a, 7 9 4 b^tC^^ia&o CLft^©^ 'J TliSV^ 
iCift^bTV^fcto. **<D*iHS^*«^-*fC*S. HI 
125 (b) l:^tl6SRQAM^«a$^ g-^ 
©C-CDMfl|§4 5a, 4 5 b^lc3|C> jxS „ ^ b 
T, C- CDMtgt8g§4 5©^-<?©C-CDM^a5 4 
5 a, bSSt:**i^t, mita«ShD s , D 2 ©-tf7- 
ff^-* s «^^tls D.M^JiajiJZJ W? — ^ — 8 5 2 ah 
D a J£5UK5Ua >m*-^- 8 5 2 b tc «t t) , K^Jfs^i: 
ttL*>7t<OT>*. D2gf#{SS*il5. i©»^ 012 
5 (b) lC^*-<t-5*C-CDMS:ffl^fcPgeei2l^ 
SrfflV^TV^Sfefe. C/Nfit©SV , 'g{i^f4 : T-lot, Da 

©i^^A s mii$tvs. ««$nfcD,M^t±m*aJ7 5 

7 tijV^-C^lll^ftS. D j-zfs^lClt^T D i-HI^i 
7— ITIE©3— H^r-f >*s«Cfc», Dx-Hf^-©^^ 
-ft^#<fc ^5§<f^©Sv^^^4 : T•^bS^fe^^^i.. D,_ 
KS^ttSB 1 - 1 m@L7l—¥4 0 2 ct:iOLDTV 

4 0 2 did J; U EDTV©^jE£^-©{f^i:>& !3s tB^ 
£*1&o 

[0347] D^tthuy^tsn, m2wm7 

3-^4 0 2 blCi D, HDTV©as4fta«-t«:»3m* 
£*XS„ ±IS©(g^{i^©*.T-liLDT VASfiJ^^ix. 

-K©EDTVe^#Ui*$ix, $^>IC±§BKJ^J5!(;^-^ 
*0X.Sd tldi^HDTVff^^^ftSo gjCDSOfi 
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m t mm. &m c /n c « t fci® so t v §{§ t . 

§ So 9 ©*§-&& OFDMhC-C D M£*l#-& 

X'%tiLW%m3ifcm*mMT-§z><, mi 3 o©^— u 

-hC/NK:3]%1-i-5t:tae*CDOFDM-TCM^H(3 
■f©ft*|8 0 5 C^fLTs ##6BJ3©C-CDM-OFD 
M^FSCttt>-7 r ^--V>*;H 8 0 7 alii7-l/-hiP 
TA^It;/^ >*;i/2 8 0 7 bli^-l/— r-#± 

[0 3 4 8] OFDMii5t* i t*'-K^P E gTg-4 J t^;i' 10 

fcj£T*fcfc&0£:«K 5£©C/N©;* FJM 

TT*(iSffi-r*#5&V%. *»l8©C-CDMl:ffl*L-&t»* 

DfeltSl (Graditional Degradation) ©2o#|^ 

^{tT-«TV]K^©-9--lf^.3i'JT(±$lii:-J£A s e. 20 

ZtlZZ*), C/N#*>&t)&-fbbTfcLDTV^lx- 

Xiiam 1 0 0t«TT-fe5&», LDTV^l/-n- 
3S^iliS* s We.tlS. Si*TVOLDTV^V-K 
©It- K * ac »J r * s ^rH 1 4£^-T 5 fc V > *> 2> „ 

0FDM4HDT V©±f atffi^ tli^O^ftft 

ifCDD,-,©*! O F D MtlSJffii^t, Eil 3 
8©:7Py*l2t:jjV*-.fc-5fcx HD T VCDtpm&frtM 30 
«)«^CDi- a J:D2i^02-34*J8WOC-CDM# 
fifbU FDM4 ODt<t»3jli«iS^AT-i2lff-ri>c — 
*5Mg«MBS-eSe b fcfl^ffct FDM4oeti!)»a» 

amzti. *»floc-cDM«as4b?a«$n < 

HI 2 3 tBBCLTHDTVOifttS^J:**!!^ 

l, 2, 3 kiHib-e&sfcto^Bg-rso 

[0 3 4 9] ifctHD T V©MP E G 1 ^1/- K©<S*£ 
(gf'C*5D 1 -,e^liiBimfiJa>^-i'-7 9 1 fc 
J: DMMS^kfc?) OFDM^M8 5 2 C©cpT-QP 40 
SK^l 6 QAM©giSS:§W\ is*F F Tg§4 OtiD 
^i©if!C^nFDM4 0dtit)JS«[ft»B 

[0 3 5 0] g<ifl|4 3 T-§fi£*lfc{f ^ &F D 

M&4 0 eiZ&^Tfflm&frmZtl. OFDMa«S8 
5 2dfc*SV^TFFT4 0 at <fc 9 < ©J!Sg&!ft©{f 
^k&*K ^©W4 5a, 4 5b*S?fcJ:!>«ai;* 
ft, &?'M?yn >/s-* 852alCfc!?D a^iftf^ 
ff£tu EI 1 2 3 i:|H]«{C LT, LDTVyiz-FOD 
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[0 3 5 1 ] CHts L D T V{H "=?"©£>■# O FDM^ 

*ifc»jBea&#£«-r3. 1111 3 8<D%m&m^2>zt 

Cfc?K OFDM©8Bt&|5]gSttLD TVffCSfJ; 
V\„ HDTVff-^ttb^TLDTVfI^-iil/2 0©tf 
7H/-hT-fe5. ^oTOFDM©(HlS§^itM(i 1/2 

0 tuftD, ^rf*©(HESMI(i^rt3t3/jN$ < 

[0 3 5 2] OFDMIiyW/UCiuei^Stf 

^TV-^gifrifiTV©g{iii#^gi&s©7^* ^gflc 
^SffB$©J:o^ft^T--x';i/^^^ffi«A s ^# <^ * 
•oSEiWSffljfcftiBfliJi: bTJs6ffl**i«t^ i: bTU 
5. C©«fc-5^ffl^(c*v>TB:4>i' 8 f >^© 

1 0 -f >^i;tf©'J^^®s^x#^t-;&?>o ee-o 

T H D T V E D T V © «fc -5 & i^lSiSlg T V T £ 

o f d M^w-r s*sc»*»» 5«ffl©ffl c 

<. Si*TViCttLDTV^H*OTVf*©5 

5g#k ^"TV^ :©fc«3-^hW«MOFD 
M©a^tti«<^^„ HDTV©*S^COFDM 
^fflV^?,;taOFDM© BBSS! * t ^ SSttT « W 
^T-feV>o t£oT##P,§©mi 3 8 {C^-TOFDM^fS 

aTve^cftCttfflts*^ 

!$t"Sk^5 OFDM©^*^^*^^ OFDM 
©ElKSSt* 1/1 OWTlc^rtiCffilW-eSSkv^a* 

[0 3 5 3] HI 3 8 T&D ,-:,©*£ OF DM 

T?SS. 3 ©*§-&, D 1 - 1 kD 1 -2ttC-CDM©2^jl 

DTVkSDTV#§«l^;i/^T>^®ffiCfSlifc 
tIjK©IHi>#§{i-£* t S kV> ^Graditional Degradatio 
n©3&S#£*;h.5. 

[0 3 5 4] d -5 bT*^©PgSe^* s qJfgi:^ 5, 

^ C 3iv % to*^ (D?%MB.m Z> z 

t IZ X *) J < A>-o§{g U'V\'<D'£{tlZI& b 

[0355] mmmmmtexkij5Z*nm-? zxmt b 

1126 (a) fcifs-ridtCs *5FDM©«*^ 
-^>^.;i/7 94 a~c5fll80 lafcb-9-7f+> 
*;U7 9 4 d~f4g2f80 1 btLWICf g^S 
«WR*— K»8 0 2 aSISIt, mi 26 (b) lZmt 
i^CPg%5S*i8 0 2 b <&KftS dk tit), « 
11801ahS21801 b©iieS*$:^S'KbT-§ 

[0 3 5 6] iti$r*ijfflt--5k, iiitR«bfeiai 0 8 
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^BT-!f§lJf8 0 1 a.(Dm.t>%m-p-fZ.t&X-%Z>o Z 
©*&BI1 0 8(e) l;^t«t3CilI8 0 1 a©§ 
«qjfg& C/Nflo^ u *>*;u KfgfcfcSl 2180 lbt: 

©^VvttM£k::f3^Tfc!SlJf 8 0 1 a©§ft ifim&ttt 

)f {k3£ #^lg!-r 2> . .r fi£ P ower-Weighted-0FDM#5£ 
(PW-OFDM) t*JtX-&W&o C©*HJ6fi?!|©PW-0FDM{Citj 
3$©;*:fgBJl© C-CD M#5££iSa<fr-&t>-tt 5ii:t«t 
5,8108 (e) fc3jvr«fc-5fc»»ttig*.3»K:& 10 

[0 3 5 7] JMWSfclliBtt, mi 4 4fcjS-r«fc5fc£ 
lJi^-^fcfcS&l^-^flJIIli&T 9 1 a^^r-UTStS© 
^C^^l§S4a~4 cf^ 'J7f j~f 3-t-itFFT 
4 0CiDOFDMS«U «5 2 Jf^-* (£g§ 2 
^J@Sg 7 9 1b^ LT «»©J£«©g»& 4 d ~ 4 f 
T-HU7f 6 ~f 8 fiFFT4 Oti5 OFDM^H 

[0 3 5 8] Sff{f^(iSlI^4 3©F F T 4 0 a(C<fc 
t) f >~f „©*-** '/Tfc&Oft^-f^lliStU dr-^'JT 20 

f ,~f 3 &mmm4 5a~4 5 cjctojei^-^suD 

iO*&JfclJ18 0 1 atffWHSft, H'J7fe~f s 
*>t>«±<fS2^-*?UD 2 ^3; DSI2JI8 0 1 b#SH£ 

[0 3 5 9)^11801 a©«:fctt*SV>&«>«*© 
SVvH^fc^T&Sire&S. Zo LTPW-OFDMlZi 
!>> 2JB«D»Jlffie3l<|5Sia-rS. PW-OFDM£C-CD 

Mtrnfr-sttz 1 3~4s©PiJi* s it^-rs. 

1 4 4©ffe©I&fNi01 2 3©7 r D y*l2©*g£-£:I&flF 
tflBJDT-SSfetoii^S^BS-rSo 30 
[0 3 6 0] £Tv &£#$gBJl© Time-Weighted-OFDM 
(TW-OFDM);£S©I^Jf fb#5£COV^^So OFDM 
^SCttH&fc^fc <t^(C KB#ffl?£t gifi&Ztz 

< t gC^ttS^ifctiid-^ h©^S£& < 1"C 
A S T#£. -ttS^©TV«e*©.fc-5&B3£»Tttt 
»tm.U s fc/J\£ <U — ^T*$.2.fc»^r^>-fe;b 

U»V^ b*»U *«T VSi«©J: 5 C»KR(D«$ 

[0 3 6 1 ] *mmm<Dmm<b<D%m*m'<z£^ m 1 

4 6t^Ti^{C^AH©**-KB#P^t &a££§BJI© 
3tf-mnt gbttb^T*? < tliCtt i!) AS© 
•9-7'5 L ^>^^©>'>^;Mi:n--^ Hc*rbT3£< & 
2>o LTA'- KB#P^©WeightingtC«t t> 
&tt'f2>mmm&m&mmi-2>. C©^5S,£Guard-Time 
-Weighted-OFDM(GTW-OFDM) i:0f.£ o 
[0 3 6 2] $e,t»AJitJ8BJi©^>*;i/^B8T s 50 
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B3t s a$:B©->>7^;UB#P^t s b J: < i; 5„ -f 

ztztuzz t)mmm$&±icjo^xA, B©**u-f© 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ; . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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